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I, — On the Land : Natural 


An Insect Hercules 

Concerning the Ant — a Hercules of the Insect World — 
Some Instances of his Amazing Strength 

By HAROLD BASTIN 

Aiitho) of Jnmts I hen 1 if Ilistoius and Habits'' cT*i. 


I T has sometimes been said tliat if a 
flea were as large as a man, it 
would be quite capable of clearing 
at one bound the gilded cross that tops 
the dome of St. Paul’s Cathedral ; but this 
really puts the cart before the horse, with 
the usual unsatisfactory result. If we 
were to make a model of St. PauFs, having 
the sam(‘ relation in size to the fle^a that 
the real building has to a man, then 
doubtless the flea could leap ov(‘r 
the model. But this is quite a 
different thing from saying that a 
giant flea, ecjualling a man in bulk, 
could l(‘ap ov(‘rthe actual St. PaiiFs 
as it now stands at the top of 
Ludgate Hill. In all likelihood our 
imnHUsc*ly magnified flea, when it 
came to jum})mg, would be unable 
to break tlu‘ record established by 
human athletes, which is, I beli(*ve, 
a little over (t fc(*t. The reason 
for this (as explained by physio- 
logists) is that when the size of 
an animal is increased according 
to any uniform scale, its muscular 
force necessarily decreases very 
rapidly. To put the case briefly 
we may say that whereas the weight 
of an animal is augnuuited accord- 
ing to its increase in kuigth, breadth, 
and depth jointly — i.e. as the cube 
of any linear dimension — the con- 
tractile, or pulling, force of any 
muscle depends solely upon its 
sectional area, and is accordingly 
increased as the square of any lineal 
dimension. Thus, if the muscles of 
34 


the flea possessed the same physical proper- 
ties as our own, a uniform and progressive 
increase in the creature’s size would tend 
steadily to detract from its agility, until at 
length, when its bulk equalled that of a 
full-grown man, its feats of strength would 
fail to excite our wonder. 

Cl(‘ar]y, therefore, we are not justifu'd 
in laying too mueli stress upon a prima 



Photo Dr Aljtii 


An Ant at Its Morning Toilet 

One of a senes of remarkable studies made while 
examining ants under the microscope 
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Cooshie Ants Carrying Leaves to the Formicarium, or Nest 

(Drawn by A IIuf,h htsher from maienal supplui by Dr Dtxey of Wad ham ColUfje, Oxford) 

The feats regularly performed by ants in tropical countries need seeing to be believed Not only will they 
strip trees of their leaves and carry them away, as shown here , they will even raid houses and remove 

every particle of maize, sugar, etc , within 
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I. — On the Land An Insect Hercules 


facie comparison of insects and mankind 
when questions of strength and endurance 
are to the fore. Nevertheless, it is un- 
doubtedly a fact that insects, judged on 
their own merits, possess great muscular 
force, and are able to perform labours 
which may be described, without exag- 
geration, as herculean. 

One has only to watch a living insect 
engaged in the ordinary round of its 
daily duties and pleasures to realise 
that it possesses a fund of muscular 
force greatly in excess of its ordinary 
needs. Insects seem never to “ save 
themselves.” The American entomolo- 
gist, Dr. II. C. McCook, has recorded 
some wonderful facts anent the scrupu- 
lousness of ants in matters of personal 
cleanliness, and has shown incidentally 
that these insects perform amazing 
feats of aerobatic skill without the least 
effort, and quite as matters of course. 

For example, an ant will hang non- 
chalantly from a grass stem by ihe 
claws of one leg, the while it combs its 
antenna*, cleans its five remaining feet, 
or bends its head upwards to lick its 
abdomen and furbish the joints of its 
armour. Indeed, thanks partly to the 
wonderful flexibility of its “ waist,” and 
still more to the tenacity of its muscles, 
an ant is able to assume and maintain 


the ground below. Truly an astonishing 
achievement when we consider the diminu- 
tivencss of the individual ant ! But the 
whole population of the nest is animated 
by tireless energy, and bound together by 
a socialism which, being instinctive, is 
absolutely relentless in its demands. Some 
idea of how the work is accomplished may 
be gained by watching the ants as they 



almost any position that the need or 
fancy of the moment may prompt. 
Many stingl(‘ss ants, when fighting, first 
bite their adversary with their jaws, 
and then, bringing the tip of the abdomen 
beneath the body, squirt formic acid into 
the wound. 

The most impressive proofs of the in- 
sect’s muscular force and power of endur- 
ance arc, of course, the result of co-opera- 
tive labour. In England we may search 
out the nest of the wood ant. The mound 
of pine needles and small twigs is, perhaps, 
3 feet high and several yards in circumfer- 
ence. It surmounts a labyrinth of gal- 
leries and chambers which extend far into 


Wood Ant in Its Attitude of Menace 

The abdomen is depressed and the tip directed towards 
the foe, at which formic acid will be squirted 

i hurry to and fro along the roads which 
) connect the nest with the various centres 
whence food and building materials are 
brought. There are no task-masters, and 
it is plainly evident that the insects arc 
not bent upon the gratification of their 
I own appetites. Yet each one puts forth its 
I utmost strength, while several may often 

► be seen toiling in company when an un- 
usually heavy twig, or a fat fly or cater- 
pillar, must be dragged across a rough 

> piece of ground. 
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In llu‘ tr()]>ic*s, wlicre insects attain the 
zenith of their ])ower, tlie results of the 
ant's strenuous labour are evident on all 
sidt's. There is an American sayino to 
the effect that the ant rules Brazil ; nor is 
this assertion groundless, seeing that the 
ant must be reckoned with in almost every 
phase of human activity. The Sauba, or 
Sauva, ants of South America are <‘xtra- 
ordinarily proficient in the art of sub- 
terranean mining, and are said, on tlie 


tlie fumes of sul])hur down the galleries 
by means of b(‘llows. 1 saw the smoke 
issue from a great number of outlets, one 
of whicli was 70 yards distant from the 
place where the bellows were used. This 
shows how extensively tlie underground 
galleries are ramified.” 

These ants throw up mounds of earth 
above their nests which may be as much 
as 40 yards in circumference. They are 
also adepts at leaf-cutting, and will denude 



Go-operation in the Ant World 


authority of the I{e\ . Hamlet Clark, to 
have tuim(‘lled under the bed of the 
Parahyba river at a spot where it is as 
broad as the Thames at London Bridge. 

Of the* sam(‘ insects the naturalist Bates 
writ(*s that at the Magoary rice mills, 
n(*ar Para, these* ants once jut reed the 
embankment of a large* reserveiir, the great 
body e>f water which it contained escaping 
before the damage coulel be repaired. In 
the Botanic Gardens, at Para, an enter- 
})rising French garele*ner tried all he coulel 
think of to extirpate the Sauba. With 
this o>)j(‘ct he made fire\s over some* of the 
main entrances to their colonies, and blew 


a large tr(‘e of its foliage, and carry the 
])iee*es away, in an incredibly short space 
of time. They freejuemtly attack ])lanta- 
tions of such trees as the coffee and orange, 
and are a serious menace to agriculture* in 
the districts which tliey frequent. As an 
instance of th(‘ir great jihysieal strengtli, 
Bate*s relates that an army of Sauba ants 
once pillaged his store* eif farinha or man- 
elioea meal, (*ach individual carrying away 
a grain which was, in some eases, larger 
and many times heavier than its own boely. 
This state’inent is confirmed by the Editor 
of this work, who tells me that he once 
had 25 lb. of maize removed from his 
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A Look-out Station Built by Ants 

Such mighty ant-heaps are a regular feature of the landscape in many hot coixntnes This photo shows 
one at Elizabethville, South Africa, which railway surveyors have converted into a look-out station 
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A Monstrous Termite Queen 

Her egg-contaming abdomen is 2,000 times the si7e of the rest of her body 


house in Parafrimy diirino the course of 
one ni^ht by a diligent liaiid of ants. 

The tc‘rniit(‘s - th(‘ so-ealled “ white 
ants " of troj)i(‘al countries — are not to bt‘ 
confused with tin* true ants whose' doings 
have been ehroniel(‘d above. Termites are 
less hi^^hly s])eeialised than ants proper, 
and do not j)ass through a (pncscent, or 
jjujial, stage in the course of their dt'velop- 
ment from youth to maturity. Neverthe- 
l(‘ss, they resemble ants closely in their 
communal liabits and manner of life*, while 
tlieir areliiteetural triumphs are even more 
wond(*rfu1. Tlie warlike termite of Africa 
biulds massive conical hills, which some- 
times attain a height of 10 feet, while 
the sleneler towe*rs of a certain Austra- 
lian sjieeies are occasionally as much as 
23 feet high. The material em})loy(‘d is 
earth, vc'ry finely triturated in the diges- 
tive canal of the insect, and mixe-d with 
a ceme‘nt-like secretion from the mouth. 
When set, this eonerc'te becomes almost as 
hard as rock ; se) that the large* nests can 
only be opened by means of gunjiowder or 
dynamite. Pi‘rhaj)s the most amazing fact 
about termites is that the whole of the 
“ labour ” necessary for their vast enter- 


prises is produced by one 
individual — the queen- 
mother of the community. 
She is housed in a special 
chamber in the centre of 
the nest, and certainly 
ranks among the greatest 
wonders of the insect world, 
her vast egg - containing 
abdomen being, in some 
instances at least, 2,000 
times as great as the rest 
of her body. She is, in 
fact, a mere egg-produc- 
ing machine, capable in 
favouralile circumstances of 
adding to the population of the nest at 
the rate of 3,600 per hour. 
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Portion of a Tree Trunk 
From Brazil, hollowed out by termites 
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Searching Gravel for Diamonds on the Vaal River 


The Magic of the Diamond 

Mining in Search of the Gem for which the World Goes Mad 

By N. R WATSON 

S WEATING savages, groping in dis- ancient diamond in tlie world has been 
tressful toil deep in the boA\els of written in blood and tears, from the in- 
the steaming earth, are the genii comparable Koh-i-noor, for wdiieh Indian 
who conjure tlu' diamonds from their empires wxre ravaged and overthrowTi, to 
matrix of mastery into the light of day. the Pitt diamond which fomied part of 
The diamond begins its career in the the booty of the Paris mob wdiich carried 
hands of a jabbering Hottentot, and ends out the September massacre in 1792 , to 
in the crowm of a king. Thereafter it may be pawned, six years later, to furnish the 
involve intrigue and robbery, murder, cavalry for Napoleon’s army of Italy, and 
war ; for not even the divinity that doth afterwards to embellish the pommel of his 
hedge a king is invariably proof against the coronation sword. If diamonds had been 
greed and daring of those that covet his the forbidden fruit of Eden, Eve would 
diamonds. The story of every famous still have fallen. Perhaps they were 
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THE GIGANTIC WASHING PLANT ON THI 

After the toilers in the depths of the mine, 1,000 feet or more below the surface, have sent their car-loads of clay tc 
has rendered the clay less tenacious and more workable, it is conveyed to the washing plant. By whirling the mass 

heavier, sink to the bottom and are easily collected, ready to 




1 1 to Ut Uam I ik te 

DE BEERS DIAMOND MINES, KIMBERLEY 

le pit-head, this “stuff” is allowed to lie for months on well-guarded drying grounds When exposure to the air 
ith water the clay is driven off with the waste liquid, while stones remain behind The diamonds, being the 
‘ sorted over by nimble experts seated at well-lighted tables 
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II. — In the Underworld Magic of the Diamond 


beneath our first mother’s feet. They 
are relies of an era more ancient than that 
of man, the product of our own terrestrial 
inferno ; the creation of that most terrific 
of crucibles, the fiery heart of the world, 
where iron melts like sun-warmed ice, and 
carbon, by becoming liquefied, achieves 
that which science long held to be im- 
possible. 

Far beyond the range of man’s observa- 
tions li(‘S the cradle of the diamond. The 
poet may sing as he will 

Cradle of the diamonds 

Diamond bright in their infant 
dew,” but the young diamond of reality 
comes to birth in a temperature as far re- 
moved from that of dew as is that of the 
electric furnace from the North Pole. No 
one has seen a natural diamond made, but 
two centuries of intermittent research have 
enabled science fairly thoroughly to probe 
the mystery, and to imitate, upon a mierb- 
seopie scale in the laboratory of the 
chemist, the scheme by which the earth, in 
titanic travail, brings a diamond into being. 

Long before Sir Humphry Davy and 
Michael Faraday, focusing the sun’s rays 
by means of magnifying glasses upon a 
diamond, reduced the gem to vapour, we 
knew that diamonds would burn in high 
temperatures ; wc could convert them 
from th(‘ir solid form into gas. The 
diamond is jmre carbon. So, by a different 
molecular grou})ing, is the graphite of the 
lead pencil. So, too, for the most part, is 
coal. A diamond, exposed to Iieat in the 
presence of oxygen, vanishes into thin air 
in the form of carbonic-acid gas. The 
colossal Cullinan diamond, which weighed, 
when found, over 1 J lb., would, if submitted 
to heat, be reduced to a puff of gas such 
as the manufacturer of mineral waters 
employs to aerate a bottl(‘ of lemonade. 
But, under pressure, and with oxygen ex- 
cluded, carbon does not vaporise ; it 
becomes liquid. Deep in the incandescent 
strata of the earth molten iron reduces 
carbon to a fluid condition. The outer 
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surface of the iron, as it cools, assumes 
greater bulk, and imprisons the molten 
core in a vice-like grip. Under that 
enormous pressure the carbon crystallises, 
and the result is — diamonds, the hardest 
minerals on earth or in the skies. 

For the sky, like the earth, has its 
diamonds. They come to ground enclosed 
in meteorites, having undergone in those 
huge metallic bodies practically the same 
process which their terrestrial representa- 
tives have borne. The enormous fallen 
“ star,” known as the Canon Diablo meteor- 
ite, in Arizona, which bored for itself a 
crater three-quarters of a mile in diameter 
and 600 feet in depth, and littered the plain 
for miles with fragments varying from 
ounces to hundredweights, is a treasury of 
true diamonds. The existence of diamonds 
here and in other meteorites has encouraged 
observers to declare that all our diamonds 
have come to us from the skies. 

We find the gems, when mining, in 
what are known as volcanic pipes, running 
hundreds, even thousands 
of feet, sheer down into Volcanic 

the earth, embedded in 
the famous blue earth and in the hard 
unyielding bort. The conditions of the 
find suggest two theories. The first, and 
more favoured, is that the diamonds were 
created in the depths of earth by the 
method described, and thrust, by explosive 
volcanic action, upwards from their beds 
through funnels blown in the overlying 
strata by the forces exerted below. The 
pipes thus blown have dome-shaped crests, 
whieli by the eroding finger of time are 
worn down and their contents scattered, 
as gold, found in rivers or in the sands of 
old watercourses, has been scattered by 
time and tide from its original resting place. 
The scattered diamonds are the alluvial 
treasures which the fortunate wayfarer 
finds, and their discovery leads the expert 
to their source — ^the mines themselves. 
The second theory is that the pipes in which 
the diamonds are revealed arc the old 
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channels by which diamond-freighted It was turned up in the River Bogagem, 
meteorites plunged into the earth after Brazil^ by a negress, fifty years ago, 
their lightning journey from the heavens. The diamond fields of South Africa, 
From what planet the meteorites came, or which have yielded, during the last few 
Trhether they solidified in space from gases years, scores of millions of pounds, have 
such as first composed our own plane't, been revealed to commerce solely as the 
none can say, but reputable astronomers result of accident. Half a century ago no 
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The Original Workings at the De Beers Diamond Mines 


and physicists hold that the meteorites that one dreamed that a diamond existed in the 
come to us do but return from age-long whole continent. It was a hapjiy-go-lucky 
journeys, begun when thty -w-crc shot out Irishman who made the discovery. John 
from the earth’s interior by foreis so un- O’Reilly, who was out in the Orange Free 
thinkable as to thrust them beyond the State for ostrich feathers, found the children 
pull of gravitation. of a Boer farmer named Niekcrk playing 

Be that as it may, diamonds, terrestrial knuckle bones with a number of stones 
and celestial, await the searcher on which included one of a peculiar lustre, 
the surface and deep in the earth. The He drew the farmer’s attention to it, and 
Gaekwar of Baroda has, in the “ Star was told that it was only a “ fierklip,” one 
of the South,” a diamond of perfect of the stones used for striking fire from 
water, worth, by mere weight, £100,000. steel. Niekerk made him a present of 
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A WONDERFUL PHOTOGRAPH OF A GREAT 

On the discovery of a new diamond field at Killarney, by an enterprising prospector, “^eat rush of thousands of 
El Dorado, the Civil Commissioner and Chief Inspector of Claims had certain formalities f . ^ 

“God save the King,” as the Commissioner finished reading a proclamation, were the signal 




lAMOND RUSH AT KILLARNEY, SOUTH AFRICA 

In (many with their families) to the spot took place. Before any could **peg out claims’* on the new land of 
ipointed day the eager claim-seekers were lined up (each carrying his pegs) as if for a foot-race. The words 
Within a very short time 1,200 licensed diggers had each pegged out the plot— twenty yards long by ten yards 
)ped to find a fortune 
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the stone, declining to sell it. O’Reilly diamonds were found in the mud with 
carried it with him from place to place; which the cottages were plastered, in the 
scratched his name with it upon the cement which held the stones together, 
window panes of various inns ; was scoffed and in the soil which Boers had for a 
at for suggesting that it was a precious generation been ploughing for a bare living* 
stone ; threw it away, regained it, and When the surface deposits were exhausted, 
took it finally to a lapidary at Capetown, shafts were sunk, and the pipes were dis- 
who declared it to be a diamond, and effected covered, and from haphazard individual 
its sale for £500 to the Governor of the Cape, ventures a mighty industry, involving 
O’Reilly returned to his farmer friend and capital beyond the dreams of company 
divided his profits with him. Then Niekerk promoters, has grown up. The mines are 
remembered that a certain little Bushman worked day and night, seven days a week, 
had been wont to carry as a charm a similar Savages with pick and chisel and hammer 
but larger stone, and set out to seek him. win from the bottom of the shafts and out 

of the ramifying tunnels 
the stuff in which the 
diamonds are contained, 
and for five shillings a 
day handle that which 
may contain gems worth 
a king’s ransom. The 
little pastoral district of 
a few years ago has be- 
come the world-famous 
Kimberley of to - day, 
which has made the 
fortunes of men such as 
Cecil Rhodes, the Bar- 
natos. Sir J. B. Robin- 
son, and other giants 
of finance. 

Of course there are 
other diamond fields — 
in India, in Australia, 
The farmer followed the track of the savage and on the American continent — and there 
through swamp and forest, but failing to seems no reason why many more should 
find him, left presents of tobacco with his not be revealed, but South Africa is the 
friends, bidding him hasten to the farm, diamond mine of the world. The romance 
In due time the little man appeared, and of discovery is not yet over. Only last 
from a dirty bag, slung about his neck, year rich alluvial deposits of diamonds, 
produced his charm. The talisman of the were discovered in the neighbourhood 
naked savage is now famous as a diamond of Bloemhof and Mooifontein, midway 
of unsurpassed quality, “ The Star of South between Johannesburg and Kimberley. 
Africa,” and was sold to the late Earl of Diamonds had been turned up by the 
Dudley for £80,000. plough on Bloemhof farms, and systematic 

That was the beginning of the diamond search presently revealed the existence 
Adustry of South Africa. Adventui’ers of abundance of gems lying in old river 
flocked to the Vaal River district, where gravel, six feet imder the turf of the veldt 
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By courtesy (if The Macmtllan Co , New York 


From “The Diamond Mines of South Africa'^ 

Section of Kimberley mine looking east (scale — 670 feet to the inch) 





Kimberle> Diamond Mine 
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A couple of young farmers from Mooifontein, 
joining the rush to Bloemhof, were surprised 
to find the gravel there exactly like that on 
their own farm. They returned home and 
made a few trial washings, and very soon 
diamonds at the rate of £30,000 a month 
were being brought to light from the soil 
on which they had been content to grow 
maize and cabbages. 

Diamonds are more plentiful than ever, 
but their cost to the purchaser steadily 
rises. As the demand for them increases, 
so the output is regulated, and prices main- 


tmned. There never can be too many, for 
if the seashore were pebbled with diamonds, 
the latter would have a value above that 
of all other precious stones. The hardest 
of minerals, the diamond is not only the 
adornment of beauty and rank but the 
invaluable ally of civilisation, in that it 
rips out the heart of mountains through 
which tunnels are to pass, bores the wells 
which are to water a parching land, and 
pierces the rock which imprisons the oil 
from which cars and cruisers derive their 
motive power. 



Some of the World’s Biggest Diamonds 


1. Koh-i-noor (104| carats) 

2 Lotetie d’Ang^leterre 

3. Great Mogul of Russia (279^ cts.) 

4. Orloff (194| CIS. in rose form) 

5. Koh-i-noor after first cutting 

6. Regent, from the South African 

mines; bought for £400, 
valued at £500,000 


7. Due de Tuscane 

8. Etoile du Sud, sold for 

£100,000. Found by negress 
in the River Bogagem 

9. Etoile Palacre (140 carats) 

10. Tiffany Yellow Diamond 

(125 carats) 

11. Blue Diamond d’Angleterre 


12. Great Sancy (53i carats) 

13. Empress Eugenie (55 carats) 

14. Solesik of Russia 

15. Nassak (78^ carats) 

16. Pacha d’ Egypt (40 carats) 

17. Cullinan, before cutting 

(3,024} carats) 

18. Jagersfontein (970 ^ carats) 
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A Gleam of Sunlight Shows the Vessel Labouring Heavily 


The Typhoon 

A Giant Fabled by the Ancients and Feared as Much to-day as in their Time 

By REGINALD C. FRY 

W HEN Nature chooses to assert her a many-headed monster of malignant fero- 
might man's most trusted safe- city. Imprisoned by Zeus in tlic heart 

guards are useless. Sometimes, as of the earth, he caused volcanic eruptions 

has been recorded earlier in this work, and earthcpiakcs, and was the father of 

her manifestations take tlie form of vol- destructive winds. It is from him that 

canic eruptions, sometimes of earthquakes, the most potent and dreaded of storms 
At others. Nature, tired of the many chains derives its name. 

with which civilised man has fettered her A typhoon, briefly stated, is a circular 
for his own advantage, runs amok and storm of terrible immensity that sweeps 
destroys him and the results of his toil. the eastern seas from Jai)an to the Philip- 
Back in the ages that have given us our pine Islands. During August, September, 
philosophy the Greeks WTote of Typhon — and October typhoons circle over many 
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Natural 


The Typhoon 


degrees of the eastern hemisphere. As this 
is the season when the rice crops flower, 
the damage, and subsequent loss, is vast. 
Typhon’s onslaughts cost many tliousands 
of lives yearly, in addition to wrecking 
ships, destroying roads, buildings, ]>ridg(*s, 
and allowing the sea to flood the land that 
many years have been sjHiit in reclaiming. 
The annual cost of the typhoon's fury 
amounts to millions of jioimds. 

It is upon the sea that the tyjihoon 
is most dreaded. When the signs of 
an ajijiroaehing storm are displa\ed in 
the sky, or upon the surlaee of the 
\vat(‘r, the mariners of the ()ri(‘n1 hasten 
to steer shon wards, or if they arc too 
far from land, to trim Uji ’ their frail 
ships to meet the terror that is upon 
them. 

Deep-sea skifipers, as they read the 
rajudly-fallmg glass with anxious (‘\es, 
knit their hnnvs as tlu* mereury drops 
m the baronuter. Ihit th(‘V need no 
barometer to interpret the* emimous ealm 
that has eiiMrappe-d sky and sea. Tluy 
know their danger from grim experi- 
eaiee, anel watch the ominous spurts e)f 
foam flying upwarel from a short-running 
sea with woithmI face's. 

Le't us pass in imagination through 
a ty])ieal typhoon, occurring, say, at 
noon, in the Indian Ocean. 

A clammy heat precedes the dreadeel 
manifestation, and beneath the vessel's 
keel the sea rises and falls in a ra))ielly 
growing swell. She lurches heavily as 
smooth hollows open out to receive her 
bulk. From an obscured sun eerie rays 
slant across the waters and shine sickly on 
the ship’s hull. Right ahead a dense bank 
of clouds blots out the gorgeousness of the 
eastern sky, from which, through a rift, 
dark-framed by the mass of storm-cloud, 
flashes for a moment a glare of red light 
from beyond. 

Dark and ominous, the clouds crouch 
near the horizon, seeming like an im- 
penetrable barrier to the look-out man’s 


gaze, as the ship steadily heads for it. 
With the falling glass and the rising sea, 
the light fails of a sudden, and gloom, like 
the fall of night, descends over all. The 
wind gathc'rs force and rushes upon the 
ship with the storm's a])proach. 

A little latt'r a \\ (‘Iconic gleam of sunlight 
througli the gloom shows t lie vesst'l labour- 
ing heavily. Her antics are absurd. Like 



The Calm Before the Storm 
The sails hang idly in the breathless air 


a cork she is lifted bodily and flung here 
and there in a hissing sea. The voice of 
the gale by now has inereasi'd so that all 
sounds arc d(‘aden(*d throughout the ship, 
and with a mighty charge the storm hurtles 
upon her. A dread feeling comes to all on 
board as the vessel heels over until her 
decks are almost upright, and her spar- 
ends touch the rushing seas that strain 
her. Barely heard above the noise of 
the gale, sharp splintering cracks tell of 
lifeboats wrenched bodily front their lash- 
ings as they are swept from the parent 
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Dark and Ominous the Clouds Grouch near the Horizon 

With the falling; g;lass the light fails of a sudden, and gloom, like the fall of night, 

descends over all 

lijp. From kedson to mam deck cttrv tli(‘ sudden flash of* a battleslu})\ search- 
)olt and timlxa', or stetd jilatt ciim li«ht, it lights up a ra^rin^^ sea crested with 

dams against tli(‘ hullym^. euilm^ foam, and aliout the vesscTs deck 

With a noise like the falling of some hii^( Idaek shadows oI men dart hither ami 
body, seas, to the extdit of lumdreds ol thither, bent on tluir liiismess. Tin lim s 
tons a minute, are flung over the stout and rigjTiiig of tiu shij) slam lik(‘ a spidei's 
bulwarks to thud on tlie sodden decks, ere \v(b for a lira 1 stcond befon darkness falls 
they rush helter-skelter out through flu onec mort upon tlu maddened sea. 
banging scupjiers. Ahead, from starboaid Under the loree ol the storm tlie shij) is 
bow to ]:)ort bow, a startlingly vivid light- bulleted about like a toy, now poised on 
mug flash, that on any eitheT occasion would lugb ein the ere st of some towering wav (*, 
be watched with admiration, tears tlie black now suek(*(l down into the* de(*p hollovrs of 
pall of cloud from horizem to boiizon. Like the ocean as il going to her doom. Sails, 



Signs of an Approaching Storm 

Deep-sea skippers watch the ominous spurts of loam flying upwards from a short-running 

sea with anxious faces 
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awnings, boats — everything is swept from and forty miles wide, and travelling at 
Ikt decks that tlic tempest once gets well seventy-five miles an hour (fasten than an 
hold of. Clutch as they will, some of the express train). Coupled with this aerial 
erew perish, snatched from security h}'' the might the homhardmeiit ol the waves 
rcle-iitless hand ot the typhoon and flung joins in the work of de^struedion ; l)> tluii 
into the sea. combined malice many a gcjoel ship has 

When the vortex of the storm is upon the been rent asuneleT anel sinasheel to nufteh- 



A Terrifying Spectacle 

With a noise like the falling: of some huge body, seas, to the extent of hundreds of tons a minute, 
are flung over the stout bulwarks to thud on the sodden decks, ere they rush helter-skelter out 

through the banging scuppers 

^essel Dante’s “Inferno” could not hold w'ood. The wonderful pliotographs by 
a more terrifying spectacle. The ship is Mr. William Hope Hodgson of the heart 
actually held stationary by the conflicting of the storm, are probably the only ones 
forces of the wind, which strive to drive of their kind that have ever been taken, 
her simultaneously in different directions. As to the causes which give rise to the 
None but the stoutest of vessels could for typhoon or other cyclonic storms, some 
an hour sustain that prodigious wrenching, diversity of opinion exists. The following 
and it is few ships that have lived through explanation seems reasonable : “A stratum 
the full force of the eastern giant. The of hot air, made hot by contact with the 
vortex of the storm may be between thirty hot earth and by the power of the sun, is 
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nucleus of the storm. 
The storm acquires 


until the \Aliole attains 
a tncular velocity in 
sc\ ( re liurneanes of 100 
miles an hour. Jlut the 
sloim tiaA e Is, that is to 
say it has t^\o meitions. 
its o\Mi euculai motion, 
and alse) the ehiect mo- 
tion ol the AMiiel |)U- 
vailm^ at tlie tune ’ 



Dangerous Following Seas 

The ship IS actually held stationary by the 
conflicting forces of wind and wave which 
battle together 

o\eildi(l hv a stratum ol colei an 
hioni the ^ ‘Jild e)l the colei 

an tlie natuial leuelenex ol tlie hot 
an lo use is ustiaiued, some e-ause 
loeal oi ^eiKial leiiees .in mteimiv 
tun e>f the ttto stiata at a paitieu 
lai noiiit and e stcdilishe s the niiele us 
e)j tlu steiim. The mtei 
inm/rliiig of tJie uinMllm^ 
elements ^jnes use to 
e ouside i able atmosphe i le 
ehstui bailee, aiiel the 
])artie'lcs ol an, rubbing 
against erne anotlier, get 
lulled round m a direc- 
tion suggested by tlic 
motion e)f the earth at 
tlie place ol disturbance. 

The examj)k set is 
followed by adjacent 
blocks ot air, aiiel great 
bodies of wind, co-exten- 
sive with the masses of 
hot and cold air, are set 
in motion, taking their 
revolving rate and direc- 
tion from the heat or 



A Cyclonic Sea at the Heart of the Storm 

Few ships that have passed through its worst phase have lived to tell 
of the terrors of the dreaded typhoon 
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The Strongest Ship in the World 

How the Ice-breaking Vessel “Ermack” Keeps Open 
the Baltic Ports in Winter 

By H, J. SHEPSTONE 


U nique among boats is the Russian 
ice-breaker Ermack. On account oI 
her peculiar formation and design 
she can claim to be the strongest vessel 
afloat. Indeed, her designers declare that 
if she were lying on her beam ends alongside 
a quay 300 feet long, at each end of which 
there was a giant crane with a lifting 
ca})aeity of 4,000 tons, and these two got 
hold of her and lifted her clean out of the 
water, she would hang between them as 
rigid as a bar of steel. If the same test 
were applied to a Dreadnought, or any other 
battleship in the British Navy, it would 
crumple up by its own weight. 

This unique example of the shipbuilders’ 
art is nothing less than a hull of steel 305 
feet long, 71 feet broad, 42 feel 6 inches deep, 
having a displaeement of 8,000 tons, and 
driven by the concentrated energy of 12,000 
horse-power. She is a 
double ship from end to 
end, and her two skins 
are so connected and 
fortified by bulkheads 
and longitudinal bulk- 
heads, or, as we should 
say in landsman’s lan- 
guage, partitions of steel 
framed in girders of 
enormous strength, that 
they arc practically un- 
erushable, while the ship 
herself is practically un- 
sinkable. She is divided 
into forty-eight water- 
tight compartments. 

Her mission on the 
sea is to keep the 


ports of the Baltic open during the winter 
months by cutting a passage-way for other 
shijis through the thick ice. When she is 
caught, as she has been many scores of 
times, between a couple of closing masses 
of ice, she at once rises slowly and easily, and 
without so much as a shiver Then, if her 
weight of 8,000 tons is not sufficient to 
break the ice, her powerful pumps arc set 
to work, and certain of her compartments 
are filled with water. In this way an 
additional weight of 2,000 tons is obtained, 
making a total of 10,000 tons. The ice has 
either to support this weight or give way. 
Hitherto it has always done the latter. 
Her keel and sides are as round as an 
apple; there is not an angle for the ice to 
grip. Last season she rescued 120 steamers 
that were unable to extricate themselves 
from the ice. 



After the Typhoon has Spent its Force Calm Reigns Again 




IV. — In the Dept hs ; N atural 



A Monster Devil-Fish 


Monsters of the Depths 

Concerning the Awful Shapes that Inhabit the Mysterious Depths of Ocean 

By FRANK T. BULLEN 

/ iithof ( / ‘ / h( C me / the ^ Ca h ilot ’ ” 


B uttressed by bars of brass, and 

cased in triple steel, must have been 
the breast that braved the terrors 
of the unknown ocean, said the Greek setT, 
but even he did not loose the flood of his 
eloquence upon the jiossibilities of an 
invasion of ocean’s depths, ar^juin^ prob- 
ably that such a journey by man was 
unthinkable. Even to-day, with all the 
achievements of science, that vast realm 
of dimness and teeming life is as absolutely 
sealed against man\ visitation as are the 
stellar spaces. Some knowledge of the 
conditions of life down there has been 
obtained by means of cleverly-invented 
sounding lines an^ drag nets — consider- 
ing the enormous depths thus searched, 


knowledge far greater than can be 
realised. 

But such knowledge is sev(i(l> hiiuted 
with regard to tJie size of those deep-sea 
denizens. The speeinans of de'eji-sea fish 
which have been brought to the surface 
and photographed have been appalling in 
tlieir hideousness, terrible in their poten- 
tialities of destruction of one another, but 
they ha\e mcessarily been small and, 
moreover, there has always been a eloubt 
as to the depth of their habitat, whether 
they may not have b(*cri trajiped in the 
net when it was ascending or descending. 
So that we are as far as ever from absolute 
knowledge of the ocean bed, or whether it 
is a dwelling-place for appalling monsters of 
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the sca-scrpeiit type. Indeed, if the small disastrous to the creature, often resulting 
specimens of fearsome fish which have been in his being turned inside out before reach- 
brought to the surface are only immature ing tlie top. 

representatives of immense predatory crea- Therefore, while it is impossible to say 
turcs that haunt those darkling depths, definitely that the ocean depths do not 
we iu‘ed not exercise our imagination — hold monsters terrible of aspect as the 
th(‘ actual creatures are sufficiently terror- creations of a fever dream and vast as the 
striking to justily any a\\e producible by popular idea of a sea-stTpent, it is equally 
even the sea-serpent of the Hindoo imj)ossible to imagine such creatures coming 
mythology. to the surface alive. Strange forms have 

Fortunately for mariners — ^although the been upheaved in some stupendous sub- 



Photo havtri Domtnirh jfun 

A Fishy Crater 

This dreadful cieature with the yawning mouth, a veritable monster of the sea, is a stranded devil-fish 
of the same type as that illustrated on the previous page 

speed of ocean steamships to-day precludes marine convulsions, but, pace Kipling’s fine 
the idea of any attack being successfully sea-serf)ent story, never alive. But thanks 
made upon a ship by monsters of the to the energy, perseverance, and skill of 
depths— the conditions under which life is oceanologists, we are able to form an exoel- 
maintained at great depths vary so greatly lent idea of the appearance of many of 
from those at the surface that it is impos- these denizens of the depths of which the 
sible to imagine any creature of the deep illustrations give a very comprehensive idea, 
sea coming to the surface voluntarily, or Still, in spite of all that we know to be 
arriving there alive. The pressure at those true conecming the impossibility of the 
great depths is tremendous (several tons to worst horrors appearing alive to the start- 
the square inch), and the nmioval of this ing eyes of men, there will, there must 
pressure in the sudden upward transition alw^ays be, some lingering doubt as to the 
of a fish coming to the surface is alw^ays potentialities of unknown monsters of the 
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A Giant Octopus and a Giant Squid in their Native Element 

{Reconst t acted by A Hugh Fisher, fro f i Models tn th» Natural History Afuseunt) 

While the habitat of some of the most hideous monsters of the ocean lies so deep below the surface 
that man cannot reach them, and it is impossible for them to rise without perishing we can gather an 
idea of their shape from small specimens that have been drawn to the surface With the squid and 
the octopus we are more familiar As related on page 38 there are men living who have escaped from 





A Wonderful Photograph of a Grab Seized and about to be Devoured by a Small Octopus (Eledon) 

“The Octopus generally spends the hours of daylight comfortably concealed in a rock cranny,” says Mr Martin Duncan, who has studied the 
monster, “or he may sit at the entrance to his grotto and fish for unwar> crustaceans and other denizens of the deep that may pass withm reach 

of his long arms 
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deep whenever it happens (an oeeurrenee indefinite, the vast shapes that moved 
now very rare, and growing raier evtry beneath us seemed to possess no outlines, 
day) that a vesse' remains motionless as and their palely gleaming masses blended 
far as progress is eoneerned, lor any length strangely with their surioundings, yet it 
of time in abysmal waters. It bcftll me once was just that lnlpalp<lblht^ ol outline, allied 
to be so detained, in an old coal Udtn ship to stealthy gliding moMiiunt, that was a 
bound from Liverpool to Boniba\, wlun diul duiient in the ttnoi 
tor laek of wind in the SouIIkiii Indian Whenever we rt cognised a quiek, etitain 
Ocean we did not in six Aiecks go twentv movement, and knew it loi tin wake of an 



/ / 

A Monster 1,600 pound Sun Fish Cauf^ht by Women 


Our picture shows a huge fish caught by the three women beside it It is a sun fish, weighing 
1 600 pounds, and is said to be the record catch of that sort It was captured off Catalina Island, 
famous all over the world as a piscaloriil paradise This queer creature is almost tailless and pro- 
pels Itself by the powerful dorsil and anal hns the pectoral fins being small and comparatively weak 
It has prominent eyes and a small mouth with an undivided dental plate, somewhat like that of the 
turtle It has no value for food, as the flesh is tough and stringy, but oil is sometimes extracted 
from the huge carcass It is stated that the name of the sun-fish is given to this creature from its 
habit of basking on the surface of the water in bright weather 

miles. The impressions made upon my honest fish, Me felt a pan^ ot relief, even 
youii^y mind by that tense peiiod are in- though its hugeness showed it to be made 
effaceable, but chief among them are the by a great shark. At any other time the close 
terrors that every night brought. For then proximity of the great predatory fish would 
the glassy, greasy-looking sea, so lifeless have filled us with disgust and hatred, but 
and void by da} , became full of fire, life, not now ; our minds were otherwise occu- 
and movement. It is true that all was pied. Put briefly, those nights revealed to 
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us, as never before, the fact that the element 
upon which we floated was praetieally alive, 
not merely the 
abode of life, but, 
as we looked down 
into it from the 
upper darkness, life 
itself, life in solu- 
tion. To none of 
us, I am very sure*, 
had the vasdom of 
these latter d«ays 
been taught whieli 
shows that the 
ocean is the source 
of life, but I feel 
certain that we all 
dimly apprehended 
it, and the inchoate 
idea curdled our 
blood as we looked 
into the glowing 
depths. With the 
first breath of a 
steady wind all our 


terrors took wing, and were soon forgotten 
with the easy facility of the sailor, or only 

remembered on 
special occasions. 

It comes to this, 
then, that as far as 
size and hideous- 
ness and savagery 
arc concerned the 
monsters of the 
ultimate depths do 
not exist for us. In 
the realm of abso- 
lute ignorance, 
imagination is king, 
and we may people 
those dim unknown 
shades with what 
awful shapes we 
choose, secure in 
the knowledge that 
an immense and 
impassable barrier 
separates us from 
them. 



Guttle Fish on the Look Out for Prey 


The Romance of the Channel Tunnel 

Concerning the Dream of a Century which has been Started and 
Discontinued Again and Again. Will It Soon be Realised ? 

By E. A. BRYANT 

Authoi of The Netv Self-Help" 


J ULIUS CiESAR came to Britain for 
gleaming pearls, and marched his 
legions over unsuspected black dia- 
monds. Sir Edward Watkin, our Caesar of 
the railways, sunk a tunnel and a fortune 
at the Romans’ landing-place, and revealed 
an underworld Caesar never knew. He 
revealed a coalfield underlying the garden 
ot England, from which, perhaps, electrical 
power may some day be generated for 
driving trains through the tunnel by which 
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he set out to restore the physical continuity 
of England and France. The Channel 
Tunnel that he essayed to build remains 
the beginning of a dream which started 
to come true ; the coal that he accidentally 
exposed to the mining world is now being 
rived from its ancient bed to feed South 
Eastern locomotives. The tunnel is the 
vision ; the coal the material outcome. 

Perhaps the dream will go no farther. 
Military opinion is invincibly opposed to 
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it. Our soldiers and sailors tell us that 
the tunnel must not l)c made, and tlu^ man 
m the street, Avhen he thinks about the 
matter at all, probably agrees that those 
who might be called upon to deftnd the 
tiiniK l, should it be made, arc best quahh(‘d 
to advise him. 

There may linger, of course, the uiuasy 
reflection that every revolution, such as 
tins Channel Tumid would maik, has beiu 


be commercially possible on an extended 
scale. 

The ncan'st analogy to the ease for and 
against the tumid is presented b\ the 
declaration of Lorel ralmerston as to the 
Suez Canal : “It shall not be made, it 
e^annot be made, but if it were made, theu'c 
venilel be wai betiieen France «ind England 
for the jiossession of Eg\pt. ’ And }d the 
Suez Canal has been made. We draw 



/ I \ n J It t J c 

Present Entrance to the Tunnel at Shakespeare CHIT, Dover 


assailed by arguments as emphatic as any 
advan(*ed against this submarine way to 
the Continent. Ste^am railways were ele- 
clarcd an impossibility ; the steamship a 
ludicrous misunderstaneling of the nature 
anel requirements of the steam engine. 
The electric telegraph moved the Govern- 
ment to the loftiest scorn, for they had, 
they remarked, the excellent hand-worked 
semaphore system all the way from Dover 
up to town. The use of ansrsthctics drove 
the British public to a frenzy of indignant 
protest. The grass is not yet green on 
the grave of the man. Sir William Preeec, 
who, himself a pioneer of wireless tele- 
graphy, laughed c3mically at the sugges- 
tion that wireless telegraphy could ever 


from it yearly a jirinedy nwenue, a profit 
as big as that ot the (iitire Gcneial Post 
Ofiiee, and France, instead of going to 
war with us for the poss(‘ssion of Egyjd, 
IS actively se(‘king to join hands with us 
under the sea by way of the jiroposed 
Channel Tunnel. 

Of sueli are the reflections which in- 
evitably arise when we agree that the 
military advisers of the country are right 
in declaring the tunnel must not be. 

And yet the beginning of it is there 
already. The Channel Tunnel already runs 
— a seven-foot headway, from Shakespeare 
Clilf at Dover, a distance of exactly a mile 
and a quarter under the Channel. On the 
French side there is a corresponding tunnel 
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running a like distance under the sea. The already over stretches of sea almost equally 
fact IS, the Channel Tunnel is one-tenth wide in the more northerly waters of Europe, 
made Its building has been sanctioned, The tunncllers hope from the fact that 
and interdicted, again and again. Every train-ferries do not avert sea sickness, 
new idea in loeoniotion has brought fresh wheieas submarine ways through the chalk 
force to the plans foi the tunnel. The do And when they are teild that the 
tunnel scheme has Jiael to coinjicU with tunnel w^ould rendei our land no longer 
many rival selienus — witli plans lor the an islanel, they retort that tlic aeroplane 



A Transverse Section of the Proposed 

A tenth of the entiie distance from shore to shore has already been pierced During a period when 
out a mile and a quarter to sea, while work on the French side was thrust forward with the 

creation of stepping stones of artificial and tlic dirigible have* already relieved us 


islands from which bridges for the e*on- 
veyanee of trams w^ould leap ; witli tubulai 
brielges such as that w Inch spans the Mcnai 
Straits ; with the latest and most formid- 
able rival, the Channel-ferry idea, ferries 
which pa(*k trains on to their decks, with- 
out passengers quitting their seats, without 
cargo breaking bulk. The train-ferry is 
the most likely to win common support, 
and conceivably we may ere long sec it 
m operation across the Channel, as it is 


of all sense of insularity. And they add a 
quotation from Queen Victoria who, with 
the best military and engineering advice 
of her generation, informed M. Thome de 
Gamond, the French engineer with a 
tunnel scheme, “ If you succeed in doing 
that, I will bless you in my own name, and 
in that of all the women of England.” 

We all ought really to know whether we 
want the scheme or not, for eleven decades, 
have passed since Mathieu, the French 
26 
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engineer, mooted it to Napoleon. He pro- 
posed two tunnels, one from the English 
and one from the French coast. They 
were to meet midway at the submarine 
bank of the Varne, wliieh is only t9 f(‘et 
bdow the sea level. Here he was to rais(‘ 
an artiheial island, and to found an inter- 
national town. The Amcrieans have done 


It IS strange that Napoleon had the first 
offer of this tunnel, for he had also the 
olfer of the first stc'am battleshi)). Fulton 
would gla(ll\ have built him the latter. 
A single st(‘am V(*ss(l of wai might have 
saved Trafalgar. hav( paved the \\a> for 
the actual coming of the Arnn ot In\asion 
in whose honour a medal w^as a little ])H - 
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CHALK PERVIOUS TO WttTCR 


Channel 7 unnel, showing the Strata to be Pierced 

objectors to the project were quiescent the tunnel was begun at Shakespeare Cl’ff, Dover, and lun 
same success Then Parliament interfered and forbade the union Will it ever take place ^ 


something of the same sort on their ncTV 
Florida railway out to sea, only then* the 
coral polypi had built the island ready for 
the city. This first of projected Channel 
tunnels was to contain a paved way, to 
be lighted by oil lamps, and have ventilating 
shafts emerging from the water. Horses 
were to supply tractive power, a scheme 
which would have entirely suited Sir Robert 
Peel — who considered the railway admir- 
able for horse haulage, but wholly unsuited 
to locomotives ! 


maturely struck, and have enabled Napoleon 
to build a tunnel to keep ojicn eommimiea- 
tions between France and a conquered 
Albion without let or hindrance from the 
stormy seas of the Channel. 

The great man left the construction of 
the tunnel to posterity ; and other geniuses, 
or madmen, elaborated plans without end 
for burrowing beneath the blue. They 
talked then, though in smaller terms, as 
we talk to-day, of their bridges, their 
ferry-boats for wheeled vehicles, of their 
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submerged tubes, before the first of our tube over him, and with his devoted daughter 


railways had eomc into being. But, beyond 
arousing curiosity and interest, they achieved 
nothing. Imagination was stirred, how- 
ever, by the labours of Thome de Gamond, 
whose seheme won the 

Approved by approval of Queen Vic- 
Queen Victoria ^ . . 

toria. A military mining 

engineer, he devoted praetically his whole life 
and fortune to the problem, which he at- 
tacked with the ardour and jiersistence of a 
skilled enthusiast. If the seheme should 
ever come to anything we are bound to 
have recourse to this imselhsli zealot's work, 
for our knowledge of the bed of the Channel 
is really founded in the main ujion his un- 
wearying investigations. lie had a^variety 
of siigg<‘stions, som(‘ of them a little fantastic 
in view of present-day enginecTing nudhods, 
to say nothing of the jirodigiously deeji 
fairway rccpiired for the modern steamer. 
One seheme Avas a resuscitation of the sub- 
merged tube of metal ; a stranger one was 
a plan to build an arch resting upon the 
b(‘d of the sea — a submarine arch of eon- 
er(‘te, suggested long befon* the use of 
reinforced concrete for subaqueous work 
had been deemed possible by engineers in 
general. 

Just as Mathieu had approached the 
great Napoleon on the subject, so Gamond 
took his schemes to the tyrant's nephew. 
He did not go with mere emjity theories. 
He had worked out his plans at the risk 
of his life. For he had descended into the 
depths to see for himself of what the sea-bed 
was composed. One might almost venture 
to say that his diving feats must have con- 
stituted a record. The native pearl divers 
of Ceylon and Australia are supposed not 
to descend to greater depths than eighty 
feet or so, but Gamond crept 108 feet 
down, without a vestige of diving apparatus. 
He simply hitched himself to a rope, 
weighted himself with sacks of pebbles, 
and down he went. With his 160 pounds of 
ballast he flopped out of his little boat, 
with a few kindred enthusiasts to watch 


to supervise their operations. Innumer- 
able descents he made to find out what the 
loom of time had fashioned beneath the 
waves. He took samples of the ooze and 
clay into which his native land is being 
resolved by the winds and frosts and rains, 
to be carried slowly out to sea. 

He tested the chalk, the friendly, indis- 
pensable chalk, in which his trains must 
run. And he went to Louis Napoleon pre- 
pared to build the French half of the tunnel. 
Napoleon III. and his Empress had had a 
big share in forwarding the Suez Canal, 
whose projector, De Lesseps, was a cousin 
of the Empress. They listened with avidity 
to the suggestion, for tlie feeling between 
France and England was very friendly. 
Help was promised from the English side, 
and a renowned triumvirate, Isambard 
Brunei, Joseph Locke, and Robert Stephen- 
son, were ready to contribute their quota 
to the work. 

Quite an illustrious company of ocean 
moles was tlius assured, and the long and 
short of it was that in 1 870 
the British Government 
agreed in principle to the 
work. That was a fatal year for the tunnel. 
One of the great stumbling blocks to-day 
in the way of the work is that, even should 
the friendshi}) of France for England 
remain for ever unimpaired, there is no 
certain guarantee that a foreign PoAver 
might not invade France, as happened in 
1870, in which ease the French end of 
the Tunnel would then pass from the control 
of our friendly neighbours, and so involve 
all sorts of unpleasant international possi- 
bilities. But, in spite of the warning of 
1870, the work was re-considered a fcAV 
years later, and in 1876 the two Govern- 
ments signed a protocol which one believes 
still holds good. Bills for a Channel 
Tunnel have from time to time been before 
Parliament, and, with the consent of both 
great parties in the State have been re- 
jected as inexpedient for the national 
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welfare. But that protocol still yields a 
jumping-off point, and would only need 
ratification to enable the two countries 
to build out, each from its own shore, to 
meet midway through the Channel, as the 
engineers of the Alpine tunnels meet in 
the middle of a sky-piercing mountain. 

Various companies have from time to 
time been formed to carry on this work 
of thrusting a tunnel un- 
Channel through 
which trains should pass. 
Hundreds of thousands of pounds have been 
spent on the works, and still larger sums 
on Bills before Parliament, on Commissions 
and what not. At one time we had no 
fewer than three companies simultaneously 
at work on the tunnel scheme on our own 
side of the water. Finally, the South 
Eastern Railway swallowed the other two, 
and opened negotiations with the Northern 
Railway of France, and the works were 
pushed out to sea, eastward from Dover, 
westward from Sangatte, four miles west 
of Calais. Ultimately the rights of the 
South Eastern company were acquired by 
a company, in which the railway had a 
considerable holding in shares, a company 
founded exclusively for the purpose of 
building the tunnel. 

The tunnel was begun at Shakespeare 
Cliff, Dover, and was run out, as already 
mentioned, a mile and a quarter to sea, 
wliile work on the French side was thrust 
forward with the same success. Then 
Parliament interfered and forbade the 
banns, so to speak. The union has never 
taken place, though a further proposal was 
before the legislature in 1907, and the 
question is at the present time being 
actively canvassed once more. 

How stands the matter, then ? We know 
now all that we arc likely to know until a 
trial heading is run from shore to shore. 
We have covered, counting the two oppo- 
site sides of the tunnel, a tenth of the 
entire distance. Engineering opinion is 
favourable, almost without qualification 
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to the scheme considered only from its 
engineering aspect. The soundings and 
borings and samples taken show that the 
chalk measures on both sides of the Channel 
are as one. There appears to be the same 
character running right from shore to 
shore, the same thickness, the same density, 
the same chemical properties. There is 
nothing to make us believe that cracks 
exist in the chalk or that the latter is per- 
meable by water. It lies at a convenient 
depth beneath the water, and can be easily 
cut. Perfect success was attained by the 
plant employed for the old galleries now 
existing, but since that date tunnel-boring 
has been reduced to a fine art, an exact 
science, and there is not a sliadow of reason 
for our engineers not carrying the scheme 
through in triumph, unless, of course, 
something wholly unexpected and geologic- 
ally unthinkable should be discovered far 
from shore. The chalk then, is an admir- 
able medium. It would not require timber- 
ing, but would be capable of supporting 
the strain imposed from above ; and there 
is no evidence to point to need for any 
excessive pumping. 

All, then, is favourable to the making 
of a tunnel beneath the waters which make 
us an island, a jewel in 
a silver sea. The tunnel 
would in reality be two 
tunnels. The main gallery, during construc- 
tion, would be supplemented by a second, 
communicating at one or two points with 
the primary. This would serve for drainage 
and ventilation, and eventually would form 
the permanent second tunnel, so enabling 
trains to proceed simultaneously upon 
different lines. The tunnel would be SO 
miles in length, and the latest proposal 
is that, just as illustrated at the Sangatte 
end, the line on the English side shall ter- 
minate in a long open horse-shoe viaduct, 
which could be swept by the guns of our 
fleet as well as from the land. This safety 
valve would be employed, of course, only 
in the event of invasion. 


Details of 
the Scheme 
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Further precautions would take the 
form — su])posing the recommendations laid 
before a Commission of the eighties were 
adopted — of a system whereby the tunnel 
eould be blown up or flooded with water 
by the touch of a button either in Dover 
Castle or m the Admiralty offices in White- 
hall. From the same coign of vantage it 
would be possible to charge the tunnel with 
deadly gases But, although Frane'e has 
never abated her enthusiastic advocacy 
of the plan, although she is willing to agree 
to the most rigorous safeguards on our 
side of the water, although the tunnel 
scheme has been approved again and again 
— and as often disavowed — and although 
the work has run forward, all told, to the 
extent of miles, we are still at prer>ent 
little nearer completing the work than we 
were before Sir Edward Watkm began his 
soundings and borings and inaugurated 
a giant burrow to undermine a sea. 

Whatever the outcome, the scheme is fas- 
cinating, a page of Jules Verne in real life. 
If earned out it would be the biggest thing 
ill submarine engineering ever attempted 


m the history of the world. We have 
many fine subaqueous tunnels, but no one 
has as yet sueeeeeled in worming his way 
beneath an arm of the sea such as this. 
The tram fe^rry still holds the sea against 
the tunnel, but is in fact no nearer realisa- 
tion than the tunnel. Both are as high in 
the clouds as that titanic scheme, which 
was once declared likely to fructify, a 
scheme which was to make the Panama 
Canal unnecessary. That was not a train- 
ferry, but a ship tram. We were to have 
a railway across the Isthmus of Panama. 
Its trams were to pick up the biggtst 
liners and scurry off with them and all 
their cargo bodily by the route that Raleigh 
followed when he was first saw that silent 
sea in which, he prayed God, he might be 
spared to sail m an English ship. The 
tram-fen y and the ship-tram and the 
Channel Tunnel are all dear to the young 
engineers who dream dreams, and loom 
m the rainbow reveries of the veteran 
engineers who see visions. But the tunnel 
IS to this extent ahead of the other schemes, 
that it IS 2^ miles dug. 



la b ll K s el H t 

The French Entrance to the Tunnel at Sangatte 


It IS proposed to have a viaduct linking the shoreward end with the main tunnel, in order that the 

connection may be broken easily in time of war 
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THE SUPPRESSION OF 
THE SLAVE TRADE 



I ho! taken O John KtiK, 0 C M (j , in 1884 

Arab Dhows in the Harbour, Zanzibar 


I T is difTicult at first to believe that a 
hundred years ago the slave trade had 
only just been theorelieally forbidden 
by Great Britain, Denmark, and tlie Ibiited 
Statts, and that actually it was raging all 
over Africa. In 1813 or 1814 — in fact, in 
any year before tlie conclusion of the 
Napoleonic wars (after which resolute naval 
action was taken by Great Britain to put 
down the over-sea transport of slaves 
between West Africa and America) — this 
traffic in human beings was being carried 
on to an extent unparalleled in history, 
for the recruitment of labour to cultivate 
the soil of North, South, and Central 
America, and, in the Old World, to supply 
Morocco and the Barbary States with 
soldiers and servants, and the Empire of Tur- 
key with eunuchs, soldiers, and domestics 
of all classes. Similar demands were being 
supplied in Southern and Eastern Arabia, 
Southern Persia and Western India, In 
South-central Africa slaves were being 
recruited for the cultivation of plantations 
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in Angola and Sao Thorne^', in Central 
Africa for dispatch to Arabia and Persia, 
but still more for the cultivation of the 
coastlands under the dominion of Zanzibar, 
and for the plantations of the Portuguese 
colonics of Mozambique and Zambesia. 
Slaves were amasst'd by the conquering 
Zulus either for inclusion in their armies 
or for sale to the Portuguese. Slaves were 
being sent in large numbers to Madagascar, 
where they were eagerly purchased by the 
Malagasy chiefs ; and, after the Napoleonic 
wars were over, to the French colony of 
Reunion. Thousands of slaves, also were 
being purchased in Mozambique and Angola 
for dispatch to the Dutch and English 
settlers in Cape Colony. 

All the slaves referred to in the foregoing 
paragraphs were of negro race. They in- 
cluded perhaps a few negroids, such as the 
Fulas of West Africa, Galas or Abyssinians ; 
but as a rule it did not pay to enslave 
peoples of other than negro race in Africa. 
With any large proportion of Caucasian 



A Crowd of Slaves Released from a Slave-Trader’s Stronghold in Central Africa 

{D 1 n f \ Stf H H Jthn'i* n *n /*P>) 

The Nyasaland slave trade was not really abolished until from one cause and another, the British were led to invade and conquer Central Africa. Bet^ 
X889 (when Sir H. H. Johnston laid the foundation of the Protectorate of British Central Africa) and 1905, the slave trade between Tanganyika, Nyasa 

the lower Zambezi came to an end 
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blood, the captive refused to be a slave, 
either committed suicide, fought for his 
life, or attained his liberty. 

But, of course, at that period — a hundred 
years ago — slavery and the slave trade was 

not confined to Africa, 

Slaves who Western Asia, and 

Founded . *111 

Dynasties America ; a considerable 

amount of enslavement 
was going on in Central Asia, and a 
small amount in Malaysia. The Central 
Asian slave trade was in some aspects 
of too infamous a character to be de- 
scribed in these pages. It was carried 
on chiefly by the Turkish or Turkoman 
elans of Bokliara, Khiva, and of Western 
Tartary, Northern Persia, and Afghanistan. 
The victims of this trade were chiefly tribes 
of Persian or Kashmiri race sjicaking 
Aryan dialects, and the vaguely defined 
‘‘ Kafirs ” of the Indian borderland. The 
Indian peoples did not scout the notion 
of slavery, and were quite ready to buy 
Afghan, Persian, or Turkic slaves, Abyssin- 
ians or negroes from East Africa. Many of 
these slaves rose to high positions in India, 
and even founded dynasties ! In the 
Caucasus Mountains the Georgian and Osse- 
tian tribes were quite willing to sell their 
<laughters to the Turks ; but the slavery of 
the Circassian concubine was seldom a hard 
one, and little other than marriage by pur- 
chase. The Central Asian slavery and slave 
trade were finally extinguished by Russia 
in the latter part of the nineteenth century. 

The Dutch to a limited degree had 
fostered a slave trade in Java (though a 
hundred years ago tliis was temporarily 
suppressed by the British occupation) and 
in the larger islands of Papuasia. The 
Dutch in the eighteenth century had sent 
several thousand Malay slaves to work in 
Cape Colony, where their descendants now 
form a notable element in the population. 
After the Dutch had recovered from British 
control their possessions in the Malay 
Archipelago they revived or tolerated for 
some years longer the sale of human beings 


(even to the middle of the nineteenth 
century), especially such as were of Papuan 
origin and closely allied to the negro in 
physical eharaetoristies. From the open- 
ing-up of the Melanesian archipelagoes in 
the first half of the nineteenth century arose 
a veritable slave trade, carried on by the 
British and Freneli in spite of missionary 
protests. This infamous tralfie, known as 
“ black-birding,’' was intended to supply 
New Caledonia and the nortli-(‘ast coasts 
of Australia with coloured Kanaka ” 
labour. The slave trade of Melanesia was 
really only abolished about twenty years 
ago, though of course it was not carried 
on under such an ugly name, but under 
various specious disguises. 

The condition of the Amerindian peoples 
of C(mtral America, the West Indies, and 
South America between the sixteenth and 
the nineteenth centuries had been virtually 
that of slavery wherever tla^ lands were 
ruled by the Spaniard, Portuguese, or 
Dutch. The British traded in Amerindian 
slaves down to the middle of tlic eighteenth 
century ; but th(‘y had found it more to 
their commercial interests from the time 
of Drake onwards to espouse the cause of 
the Amerindian against other cruel Euro- 
peans, and tlie British Em])ire in tropical 
America largely sprang into existence as 
the result of this alliance ; for the British 
were helped enormously in obtaining a 
foothold in Central America, the West 
Indies, and Guiana by their alliance with 
such peojfles as the Mosquito Indians of 
Honduras and the Caribs. 

Slavery — that is to say, forced, unpaid 
labour, and undue interfirence with personal 
liberty — has bec^n an ele- 
ment in human affairs 
from a very early jieriod. 

Many thousands of years ago it occurred to 
some conquering race (as a better alternative 
to slaughter and perhaps cannibalism) that 
the women of defeated tribes should be 
taken as wives, and their children and 
young men made to work for nothing. 


A Better 
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Sometimes whole populations were en- 
slaved by some conquering aristocracy of 
superior race — that is to say, superior in 
courage, physique, or cleverness. In time 
the descendants of these conquerors assumed 
almost the rank of demigods. The mass 
of the negroid people of ancient Egypt 
were held in virtual slavery by the ruling 
caste of the dynastic Egyptians who were 
of Caucasian race. In the main these 


peoples at the present day. The Iberians 
in their turn were enslaved by the Aryan 
Kelts, but have left their traces very dis- 
tinctly in the languages of Ireland and 
Wales, and in the physique of Ireland and 
Western Britain. The Kelts were virtually 
enslaved by the Romans ; still more did 
they become the serfs of the Saxons, while 
Saxon and Kelt alike were mastered by 
the Norman French. Conditions of serfdom 



Photo by the late Rev (jtenjell in 1892 

A Slave Trade Depot on the Upper Congo 


dynastic Egyptians were Hamites, that is 
to say, akin to the Gala and to the ancient 
peoples of Southern Arabia, or they partook 
more of the Libyan or Berber type. Again 
and again in the history of Europe wc 
discern by archaeological evidence or by 
written records, invasions coming from the 
north or east which enslaved the peoples of 
the Mediterranean or of Western Europe. 
Our own land has frequently been enslaved 
in its ancient history. The Iberians of the 
Mediterranean (then, it may be, a race of 
Central Europe) displaced and enslaved 
earlier populations of Eskimo or negroid 
type, some traces of which remain in our 


— that is to say, the holding in subjection 
and virtual slavery of the masses of the 
people by an aristocratic caste — continued 
in England and Ireland down to the four- 
teenth century, just as they did in Russia 
till 1860 . 

The Spanish discovery and occupation 
of tropical America led to an immediate 
enslavement of all the Amerindian races 
which could be controlled by the Spanish 
conquistadores. So severe was the work 
imposed on these Amerindian slaves that 
they died by the hundred thousand — died 
off so rapidly that within only about twenty 
years from the date of the discovery of 
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America the Spanish Government had to 
think of some alternative, and chose that 
of the negro slave from Africa. About 
1513 the regular European slave trade 
with the Africa of modem date commenced. 
It was at first carried on by Flemings and 
Portuguese, but the British took a hand 
in 1562. During the seventeenth century 
the Dutch did most of the slave trade 
between Africa and the New World, but 
in the eighteenth century the lead was 
taken by England. 

But a revolt against the very principle 
as well as the practices of slavery had 
arisen in Great Britain as one of the results 
of the popular upheaval in the seventeenth 
century against tyrannical government. 
Under the Stuart restoration the Quakers 
and the early Nonconformists set their 
faces steadily against slavery and the slave 
trade. They were soon followed by out- 
spoken clergymen of the Church of England. 
The matter was taken uj) in Germany by 
the early Moravian missionaries, and s})len- 
didly supported by the Huguenots who 
had been expelled from France. Many of 
these Nonconformists. Quakers, Huguenots 
and Moravians, through persecution in the 
Old World, had to make a home for them- 
selves in North Ameriea. There the anti- 
slavery propaganda was carried on with 
vehemence and acumen. During the last 
half of the eighteenth century a stronger 
and stronger anti-slavery party grew uj) 
in Great Britain itself. Despite the oppo- 
sition of the Crown (for George III. and 
two of his sons were strongly in favour of 
slavery and the slave trade, though others 
of his sons, including Queen Victoria’s 
father, the Duke of Kent, worked as 
vehemently for abolition), the House of 
Lords, and the Chambers of Commerce of 
certain great cities, popular feeling carried 
the day, and in 1807 the slave trade was 
declared illegal. In 1811 it was penalised, 
and in 1884 the status of slavery itself had 
been entirely abolished throughout the 
British dominions. But France had vacil- 


lated a good deal. In the first outburst of 
revolutionary reforms slavery had been 
abolished, but Napoleon I. rcinstituted it, 
and then, a month before Waterloo, again 
declared it illegal. But the French Govern- 
ment, though it profess(*d to condemn the 
slave trade, did not finally abolish the 
status of slavery throughout its colonial 
possessions until the year 1818. Holland 
was as late as 18(33. Spain and Portugal 



Sir It U j >hH 


Arab Slave Dealers of Nyasaland 

were the worst laggards. Slavery was not 
abolished in the Island of Cuba fill 1880, 
nor in the Portuguese African possessions 
till 1878. 

The real bulwarks, however, of slavery 
and the slave trade were the eleven South- 
eastern States of the North American 
Union. So long as they continued to 
uphold slave labour and to cultivate their 
cotton and other })roducts by means of 
negro slaves, there — as well as in Cuba 
and Brazil — remained markets for African 
slaves so attractive to ruthless enterprise 
that the suppression of the maritime slave 
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trade from Africa was rendered very 
difficult. 

What did the British do — for after 
the year 1819 we began to apply a portion 
of our Navy to the resolute suppression of 
the African slave trade ? They maintained 
squadrons of not very large ships on the 
unhealthy west coast of Africa. Into these 
ships as early as 1829 the principle of 
steam-power had been admitted, so that in 
chasing slaving vessels the pursuer might 
not be baffled by calms, currents, or tides. 
The first head-quarters was the newly 
founded city of Freetown at the mouth of 
the Sierra Leone river. Here were landed 
the slaves set free from the captured 
vessels. But as the bulk of the slaves were 
coming from the Niger delta, Dahome, the 
Cameroons and Congo, a more convenient 
base of operations was found in the Island 
of Fernando Po, which nominally belonged 
to Spain. This basis of operations, how- 
ever, had to be given up in 1884 owing to 
Spanish opposition. In the meantime, how- 
ever, the British had acquired a foothold at 
Lagos and in the river mouths of the Niger 
delta. They also made considerable use 
of St. Paul de Loanda on the Portuguese 
Angola coast. A good deal was done by 
negotiations and small conquests to induce 
the native rulers to abandon the practice 
of selling and exporting their peoples. Yet 
the real death-blow to this traffic was 
delivered by President Lincoln and the 
victorious Northern armies in the United 
States. For after the abolition of slavery 
and the conquest of the South in 1864, 
there ceased to be any really attractive 
market across the Atlantic. The former 
Spanish dominions, with the exception of 
Cuba and Porto Rico, had become in- 
dependent republics who preferred a Cau- 
casian type of race and wished if anything 
to exclude negroes. The humane and en- 
lightened Emperor of Brazil was gradually 
restricting slavery and discouraging the 
importation of further negroes ; Cuba was 
fighting for its independence. In all prob- 


ability, the actual shipping of slaves from 
Africa to America came to an end about 
1877. 

Meantime, however, the slave trade — 
as revealed by Livingstone — was raging in 
Central Africa. All East-central Africa 
was being ravaged by armies of negroes 
armed and led by Arabs for the acquisition 
of slaves. The slaves were in part required 
for the carrying of ivory down to the coast, 
but once arrived on the coast they were 
sold for work in the various plantations or 
they were shipped in numbers to Arabia 
and the Persian Gulf. The British squad- 
rons had first of all patrolled the western 
Indian Ocean to stop the slave trade 
between Madagascar, Zanzibar, and the 
United States, and from 1865 onwards 
they applied themselves to the suppression 
of the slave trade across the Indian Ocean. 
A depot and a guardship were established 
at Zanzibar, and the Sultan of that island 
was coerced into signing treaties to abolish 
the slave trade. Yet the evil was not really 
abolished until from one cause and another 
the British were led to invade and conquer 
Central Africa. It was, of course, the figure 
of Livingstone that beckoned them thither, 
Livingstone, whose work was eagerly and 
gallantly followed by various missionary 
societies and by Scottish planters. In 
the eighties of the last century these 
planters had engaged in a struggle with 
the North Nyasa Arabs to put a stop to 
the slave trade which was depopulating 
that region. In 1889 the British Govern- 
ment intervened. In that year the 
writer of these lines laid the foundations 
of the protectorate of British Central 
Africa. Similar action was taking place 
in East Africa and in Nigeria. Between 
1889 and 1905 vast areas of tropical 
Africa were brought under immediate 
British control, and the slave trade in all 
those regions came to an end, together for 
the most part with the status of slavery. 
Similar results have attended the French, 
German, and Belgian conquests. 
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THE WEAPONS 
OF PLANTS 

By SLBastin 


Photo S I Bast I H 

How the Furze Protects its Shoots 



Are Plants Deliberately Cruel ? 
The Tortures they Inflict on Animals 


O N every side the plant is menaced 
by a host of enemies. These are 
so persistent in their attacks that 
the question of defence is a V(‘ry impor- 
tant one in the world of vegetation. Now, 
although the plant cannot take up the 
aggressive to any extent, the weapons 
which it employs are of an exceedingly 
formidable nature. In their way they are 
quite as effective as anything which the 
animals employ in their battle for existence. 

Many of the methods of defence which 
have been adopted seem so necessary that 
they cannot be criticised. On the other 
hand, some of the schemes appear to in- 
volve a great deal of suffering on the 
part of animals which does not seem quite 
justifiable. 

One of the commonest armaments of the 


})lant is the adoption of some kind of spines. 
The holly is a rather singular instance of 
this plan of defence. As is well known, a 
typical holly leaf is adorned with a num- 
b(T of very sharp spines, wliieh make it 
a difiicult obj(‘et to handle. The })lant is 
thus well protected against browsing ani- 
mals. It is very strange to note that when 
the holly grows into a tree, and produces 
branches which are more than 8 feet 
above ground level, the foliage becomes 
less spiny until at last the leaves have none 
at all. Of course, the upper foliage is 
quite out of the reach of cattle, and so no 
spines are needed. Another common plant 
which has found the spine to be an ex- 
cellent means of defence is the furze. 
Here the whole leaf has been modified into 
a sharp point. That the gorse in all ways 





Natural 


I. — On the Land The Weapons of Plants 

is one of the best protected plants of the is that when the spines penetrate the flesh 
country is seen when \\c note how com- of an animal they hold fast. Bein|]f fairly 
plctely the young shoots are surrounded easily separatc^d from the parent plant, it 
by spines. The way in which seeds are is more than like ly that the animal will 
})rot(‘eted by spines is well seen in the ease carry away with it quite a number of these 
of the Sweet Chestnut. H(Te it w'ould be barbed spin(‘S. Theses of course, will prob- 
a very clever animal that could oj)en one ably cause a gn at deal of suffering to the 
of the eases before* they split naturally creature, and it is highly probable that 
w^ith the ripening of the seed. serious wounds will result before the spines 

There are few^ jilants so well armed as are cast off. Kv(*n more cruel is the plan 



1 hoto S / haitin 

A Well- Protected Cactus 

The whole of this plant, which is called the Old Man Cactus, is covered with dense white spines. 

It would be quite impossible for an animal to make an effective attack 

the Cacti. laving as they do in deserts, adopted by a cactus which has been 
these sp(*cies are peculiarly liable to be well called the “ wait-a-bit plant.” Here 
attacked by thirsty animals. Now% a com- the sj)ines are of two kinds. Some are just 
mon mode of delence in the ease of cacti simply of a pointed nature, whilst others 
is the covering of the plant with sharp are eurv(*d round like a fish-hook. Now 
spines ; the incautious animal simjily gets any animal which attempts to attack the 
pricked and goes away. With a cruel in- succulent stem would suffer in two ways, 
genuity which it would not be (‘asy to First, its nose would be pricked by the 
beat, some cacti have adopted a plan sharp, pointed spines, and its tongue 
which se(‘ms decidedly brutal. In this would be caught in the cruel hook. The 
case the spines arc covered with minute creature would certainly not free itself 
barbs so small as to be almost impereep- without the most shocking injuries, 
tible to the naked eye. The result of this The spines of most cacti are so arranged 
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A Vegetable Thug 

Few things in the vegetable kingdom are more remarkable than the determined thugs, from the honeysuckle 
and ivy to the stout, strap-like liana here illustrated, which seize upon and strangle to death other members 
of the plant world in their efforts to keep a good place in the sun 
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that they completely shield the juicy stem 
from any possibility of attack. It is said 
that on occasion the Mexican ponies will 
try to knock a cactus to pieces with their 
heels when they are thirsty. More often 
than not the animals suffer cruelly for 



I'koto S. L. Bastin 

A Plant that Kills Animals 

These fruits of the Mdrtynia, a tropical South American 
plant, attach themselves by hooks, several inches long, to 
the coats of passing animals. In trying to tear them fronv 
their flesh the poor creatures sometimes get the hooks 
caught in their mouths and die a dreadful death 


their temerity. In much the same way the 
Aloes and Af^aves are protected, so that 
a hedge of these plants, when placed round 
a field, is better than the most perfect 
barbed wire fence. 

The poisoned hair is another of Nature’s 
schemes for protecting the plant, and 


really this seems to be unnecessarily cruel. 
Of course, the common Nettle is a good 
case in point. Here we have a fine hair 
which penetrates the skin ; meanwhile, a 
highly virulent poison is ejected. The 
results are sufficiently unpleasant, but they 
are as nothing when compared with 
what happens in the ease of some 
tropical nettles. An Indian species 
which grows into a great shrub is 
with good reason regarded with the 
utmost dread by the natives. A 
well-known botanist who had the 
misfortune to be stung by this great 
nettle was ill for nine days. During 
the first few hours the symptoms 
were most alarming. For hours the 
sensation was as if the hand whieh 
had touched the plant was being 
rubbed with hot iron ; as time went 
on, the pain involved the whole arm, 
whilst before the agony subsided a 
contraction of the muscles of the 
jaw seemed to threaten lockjaw. A 
somewhat similar plant, allied to the 
nettles, is to be found in the warmer 
parts of Australia. To torture men 
and animals in this way seems to 
be a highly cruel proceeding. 

A critical examination enables us 
to see that each hair is hollow, with 
a bulb at its base which is charged 
with a most virulent poison. The 
whole thing acts very much like the 
hypodermic syringe of the doctor, 
for the point of the sting readily 
penetrates the skin and (being 
slightly broken) allows the poison 
to flow into the blood. A somewhat 
different kind of stinging hair is 
to be seen in the case of a little 
Primula often grown in greenhouses. The 
plant looks innocent enough, but an en- 
largement of a leaf shows that every part 
is densely covered with hairs. These pene- 
trate the skin when the plant is handled, 
and at the same time inject a poison 
which is sufficiently powerful to set up a 
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most painful rash that may last for days. 
^Vhen we consider what a small amount 
of the poison must be received into the 
system it is realised how very powerful 
this must be. 

A rather curious form of defence on the 
part of the plant is that in which it escapes 


Even more strange arc those cases in 
which a plant, destitute of ordinary means 
of defence, seems to mimic a well -protected 
species. We have seen how finely armed is 
the nettle against its enemies, and it is 
strange to find that there arc quite a num- 
ber of plants which, in appearance, are very 
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A Plant that Destroys Lions 

The seed vessel of the South Afiican Grapple-plant {H^rpagophyion procumbens) is provided with a 
large number of curved hooks by which it attaches itself to the coats or hoofs of animals and thus 
gels transported from place to place. Sometimes it causes dreadful torture, and has even been known 

to choke and cause the death of lions 


attack because it is overlooked. A small 
South African plant (Mesembryanihermim) 
is a succulent which grows in a parched 
desert, where it would be in great danger 
of being destroyed by animals. Yet this 
plant bears sneh a close resemblance to 
the stones and pebbles among which it 
finds its home that it would be a diflicult 
matter for anyone to discover it. Some 
species of cacti are also remarkable for 
their rock-like appearance. 


ninch like the well-known w<‘ed. Quite 
the most striking of these is the White Dead 
Nettle, a plant which in its early days, be- 
fore the flowtTS are produced, bears a 
strong resemblance to the Stinging Nettle. 
These two plants eoinmonly grow together, 
and it is certain that the Dead Nettle, 
which is absolnt(‘ly (l(‘Void of stings, is often 
mistaken for its troublesome neighbour. 

A much more cunning jilan of defence is 
that adojited by the wild Arum. If any 
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animal should try to chew a small portion 
of the leaf of this plant the most dread- 
ful inflainmation follows. This was for- 
merly thought to be due to some acid 
poison, but it is now known that the 
trouble is caused by myriads of mintite 


needle-like crystals in the tissue of the 
Arum leaf, which jiieree the soft skin of 
the mouth. Very much the same kind of 
thing, only on a far more terrible scale, 
is present in the so-called Dumb Cane of 
the West Indies. Very ugly stories of tor- 
ture are told in connection with this plant, 
wliich, it is said, unfortunate slaves were 
forced to chew. The lining of tlic mouth 
and throat of any animal eating this plant 


swndls to such an extent that speaking, 
eating, and even breathing may become 
impossibl(\ 

I1u‘ ra(‘e of insect-catching plants cer- 
tainly s(‘em to be rather cruel in their 
methods, but at any rate they make use 
of the bodies of their victims. 
Such is the case with all plants 
which capture insects. The so- 
called “Cruel Plant” of Brazil 
is pollinated in its own country 
by strong humble bees. These 
robust insects find it an easy 
matter to push their way in and 
out of certain little notched slits 
which guard the way to the 
masses of pollen. But when the 
plant is grown in other parts of 
the w orld the blossoms are visited 
by weak insects, such as moths. 
These creatures thrust in their 
probosees to get at the honey 
and, not being strong enough to 
pull free, be^at themselves to death 
in a \ain end(*avour to escape. 
A British plant, the Avens, was 
discovered by the writer to be a 
fly-catcher without reason. The 
plant produces a clustered head 
of fruits, to each one of which is 
attarh(‘d a hook-like arrangenu‘nt 
which assists in the dispersal. 
Now" flies become entangk'd in 
these hooks and, when unable to 
get away, die most miserably. 

In considering the question of 
the dispersal of seed, there are 
one or two plants which cannot 
bt‘ acquitted of the charge of cruelty. 
The Martynias of South America produce 
fruits with hooks sometimes five or six 
inches in length, which get embedded 
into the flesh of animals. The African 
Grapple-plants (illustrated on p. 541) are 
even w"orse in the amount of suffering 
which they cause ; thousands of antelopes, 
goats, and other creatures are lamed by 
them every season. 
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A Well-Armed Cactus 


The succulent stems of the cactus are much sought after by 
thirsty animals in the desert. It is almost impossible to get 
at them, however, owing to their terrific armament of thorns 
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A Gigantic Dragon-fly and an Archaic Bird - the celebiated Aichseopteryx 
Both existing in Bavaria in the early part of the Secondary Epoch 


From Fish to Reptile — The “ Dragons ” of Former Days- 
Stegoccphalia of the Primary Epoch 


S CARCELY nioic Ilian a hundred 
years a^o be^an the definite reali- 
sation of a strKs of wonders that 
liave enorniously cnlai^td mans compre- 
hension of Nature anel the jiroe'csses of 
creation. Until the ^reat Fniieh zoologist, 
Cu\ le r, translated th(‘ discoveries of fossil 
remains into records, some time's ne'aily 
comjiletc anel sometimes faulty, of the 
existene'c in jiast ages of animals eUllering 
in seime cases from theise of to-elay, the' 
small worlel of intelligent {>eoplc ’v\as c'ein- 
tent to believe that not many thousanel 
years ago the Creative* Powe'r of the imi 
verse had brought ajbiiiaiihj into evistence 
the plants, the beasts, birels, reptiles, fish, 
insects, molluscs, and worms, then known 
to humanity. 


Although in the da\ of to-dav fossiliseel 
remains have te) be seiught foi as eliligently 
as ehcimeinels oi veins eif ge)lel anel c\tiae*lcd 
with infinite care and exjxnse fiean the 
roe*kv matriv, the swam]) eir the iivei heel, 
111 toimer times they jutted out from lanel- 
shj)s anel e*rumbling cliffs and ibie*eel the'm- 
selves on the atteiitiein even of the most 
barbarous men. In sue*h cases, theiugh they 
were iee*e>gmseel as beines anel skulls, no 
e'areful ce)nipaiise)n was made, anel they 
were believe'el to be e'ltlu'r the vestiges of 
giants of feirmer time's, or of drageins.'’ 
The term elragon se'ems to have ce)vere*el 
neit only the remains oi Eish-lizarels, Ple*sio- 
saurs. Dinosaurs, anel Pte'rexlae'tyls, but of 
an oe'casional Wexilly Rhinoceros or Hip- 
popotamus, while the gigantic bones of 


543 



t Hoto / Ktxmtrs trom tht Retonstruction at Htrr Ha^ennetks Zoo at Hambnig 


The Iguanodon 

A huge vegetarian Dinosaur that walked erect upon its hind legs 
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Mastodons and Mammoths were ascribed to of some of the highest vertebrates. The 
Titans and giants of former days. Indeed, Stegoeephalians developed various groups, 
so uncritical were the investigators of two one of whieh was apj)arently limbless and 
and three centuries ago (terrorised, as they like a foreshadowing of the serpent design, 
were, by the Roman, Lutheran, and Calvi- Amongst them was, in all probability, a 
nistic Churches), that when about 1731, a direct ancestor of the Reptile^ group, which 
giant Salamander, very similar to the must have had at least five digits at the 
existing species of Japan, was found in the extremity of both fort* and hind limbs. 
Miocene formations of North-east Switzer- That there were such five-toed Stegocc'phalia 
land, it was described by Johann Jakob we may guess from the “ footprints on the 
Scheuchzcr as a “ human witness of the sands of time,” fossilised on the slabs of 
Flood” — one of the Triassic rock ; but curiously enough 

human beings of 4,000 
years ago, who had 
been drowned in the 
universal deluge ! 

The wonders of 
Palaeontology do not, 
of course, eommenee 
with the record of the 
Land Vertebrates; but 
the remains of Am- 
monites, King - crabs, 

Scorj)ions, Insects, 

Land and Seashells,and 
Fish, do not impr(‘ss tlie 
popular imagination A Gharial, from the Terhut District, Debar, India 

with so great a sense 

of the wonderful as the vanishe*d monsters hand, as well as fiv(‘ to(*s to tlu' foot. As 
of the Reptile, Bird and Mammal classes. we know, in all modern am|jhihians-- sala- 
The most noteworthy remains of the manders and frogs — th(*re are only four 
Am))hibian class, on the border-line between visible ling(*rs to the hand, though amongst 
Fish and Reptiles, are grouj^ed as Stego- the frogs we tind cartilaginous vestiges of 
cephalia (from Greek words, meaning the thumb, usually covered by the skin. 

“ roofe'd-heads,” because the whole of the Strange* to say, soiru* of th(* (‘arliest lorins 
upper surface of the skull was roofed in of Reptile of that remarkable order of the 
by plates of bone). Anomodontia (whieh was not only n(*arly 

The Stegoeephalia were developed in related to the Stegoe(*phalia, but also to the 
the beginning of the coal measures of ane(‘stral mammals), had not only the lull 
the Primary Kpoeh. These Stegoeephalians five fingers on the lore-limb, but tin* remains 
show considerable resemblances to two of a sixth or pre})ollex, a linger in Iront 
families of extinct Ganoid fishes, of whieh of the thumb. This j)repoll(*x occasionally 
the modern Polyptcrus of African rivers makes its appearance in ‘^six-fingercd ” 
is a not far-distant representative. Like Imman beings. In the remains ol other 
them, only in a' more marked form, they extinct rej)tiles of archaic type there 
possessed a small third eye in the middle seem to be vestiges of even a seventh 
line of the back of the skull, a median eye finger beyond our fifth or small finger, 
which has left traces in the brain and skull Probably when fish were developing into 

545 




Natural 


I. — On the Land Life in the Ancient World—l 


ainphilhans (out of whicli llic perfect 
reptile (jiiiekly ^rew), the number of their 
tin-rays (th(‘ ori^nn of our ])halan^eal bones) 
was eonsideratile, p(‘rhaps nine or t(‘n. 
These soon diminislicd to st^ven, and, when 
the land life was fully confirmed, to live. 

One of the most nmiarkable of the Anomo- 
dontia was the thick-set Pariasaiirus baini, 
the long body of which was very distinctly 


developing sharp-edged, tortoisc-like jaws; 
or they retained one tooth in the form of 
a gr(‘at canine tusk. R(‘ptiles like these 
Dieynodonts (or lihynehocephalians — see 
later) may have been the ancestors of the 
great Tortoise ordc‘r, Chelonia, the oldest 
but one in origin of the existing reptilian 
groups. Hut other authorities (perhaps 
misled by convergent developments) think 
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A Tiny Fossil Pterodactyl, from Bavaria 


elevated from the ground on erect massive 
limbs, so that the creature walked with its 
body raised from the ground and not 
s[)rawling or wriggling after the fashion of 
so many rejitiles which go on their bellies.” 
The most interc'sting sub-order of this group 
of Anomodonts is the Theriodontia, in which 
not only docs the skull offer some re- 
semblance to that of a primitive mammal, 
but the teeth are strikingly similar in 
some examples, being divided into incisors, 
canines, and molars. Some of these Therio- 
donts became greatly specialised, in another 
sub-order, by losing all their teeth, and 


that the Tortoises and Turtles may have 
arisen from the ancestors of the Sauro- 
])tcrygia. This was the grou}) which ado])ted 
a marine life and developed the extra- 
ordinary snake-nt‘cked Plesiosaurs of the 
early pjirt of the Secondary Epoch. From 
a very primitive reptilian stock not far 
removed from the Stegocephalians and the 
most primitive Plesiosaurs (such as Laria- 
saunis) arose the amazing Fish-lizards, the 
Ichthyosaurs, which in the middle of the 
Secondary Epoch occupied in the scheme of 
cremation the place now held by the Whales 
and Tortoises, leading a life purely aquatic 
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{they would have been as much unable to 
exist on land as the Whal(‘s). TIic Ichthyo- 
saurs did not lay but, like many 

other types of reptile, ancient and modern, 
were viviparous and ^ave birth to living 
young. 

From out of the Rhynehoecphalian an- 
cestors of the modern Sphenodon of N(‘w 


of these Rhynehocephalians (rejirescaited at 
the present day by one living survivor, the 
Tuatera or Sphenodon of New Zealand), 
suggest steps in evolution which may hav^e 
led to the Tortoise and Turtle order. This 
well-marked division of modern ix'ptiles is 
of extremely anen'iit origin, and in its 
dil'lerential forms may go back to the very 



Zealand there evolved some of the most 
extraordinary r(*i)tilcs of an (extraordinary 
class. Some of thest‘, like the Naosaurus, 
developed the neural spines of the verte- 
bra* along the back into bony processes 
that must have supported a shield like a 
gigantic fin. In some species these bony 
spurs branched into teeth and spikes. 

Another Rhynehoecphalian reptile of 
ancient times (Ilyperodapedon) had a short 
and broad skull, and only a few grinding 
teeth at the back of its mouth, but the 
front bones of the upper jaw were united 
into a huge curved, parrot-like beak. Some 


b(*giiiriing of the R( jdile class. The ord(‘r 
has been in exisbnee in its pirsent types 
from the Triassie ])eriod. It has seen its 
bes' days, lik all other reptiles. It once 
dev(doj)ed gigantic horned Tortoises in 
Australia and India. The Australian forms 
of the genus Miolanin, only died out within 
the human period. 'Jdiey exist (‘d even on 
the tiny Lord Howe’s Island 400 miles out 
in the Pacific from the Australian coast, 
and some of them had skulls which measured 
transversely from the tip of one bony pro- 
iection horns ”) to the other, nearly two 
fe^et. 
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The Allosaurus 

A carnivorous Dinosaur feeding upon another monster it has killed 



Photos : T. Reimers. From the Reconstruction at Herr Hagenbectfs Zoo, at Hamburg 

The Giant Stegosaur Attacked by a Megalosaur 
In spite of its size and bony crest the huge, herbivorous Stegosaur must have fallen an easy victim to 
the sharp-toothed, carnivorous Dinosaurs, which were its contemporaries 
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The Dinosaurs comprised within their 
order the most tremendous results of 
reptilian evolution. Some of them betray 
slight affinities with the ancestors of the 
Birds. Somewhat early in their evolution 
they seem to have advanced towards a 
bipedal progression, 
walking on their hind- 
limbs only, and using 
the fore-limbs as 
hands. The conclusion 
that types like Anchi- 
saurus were not far from 
the reptile type that 
changed into the ances- 
tral bird, is ahnost ir- 
resistible, But the 
popular imagination is 
more impressc'd by size, 
ferocity of teeth, and ex- 
travagant d(‘V(*lopmenLs 
of armature than ances- 
tral affinities ; and the 
types of Dinosaur which 
will haunt the imagina- 
tion are such cr(‘atures 
as the carnivorous (Vra- 
tosaurus, Allosaurus, and 
Megalo saurus, armed 
with terrific teeth, bony 
knobs on the skull, and 
sharp, curved claws ; or 
the gigantic Sauropods, 
such as Diplodoais and 
Brontosaurus, the huge 
Iguanodons — walking 
nearly erect on massive 
hind legs — or the Stego- 
saurs, with long arched 
bodies, short fore-limbs, 
and very tall, nearly vertical hind-limbs. 
In almost all cases it looks as though the 
Dinosaurs had begun their evolution with 
a tendency to walk on hind legs only, 
and that much later on several of their 
groups had again taken to a four-legged 
progression, but as a reminder of their 
past, always had the hind legs much 


longer, thicker, and better developed than 
the fore-limbs. 

Of all the reptile orders the two most 
isolated (so far as we understand the 
history of their origin) arc the Tortoises 
(already dealt with) and the Pterodactyls, 


or Flying- reptiles. The evolution of this last 
order is one of the unsolved mysteries in 
biology. So far the rocks have not yielded 
the slightest indication as to the affinities 
in origin of these reptilian Bats, the Ptero- 
sauria. Their resemblances to birds are 
only brought about by their similar mode 
of life : and it need hardly be said that 
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The Jaws of a Great Shark of the Eocene Period 

This reconstruction of the jaws of an 80-feet long: fish was made at the 
American Museum of Natural History The 200 teeth are the actual 
fossil remains found in the phosphate beds of South Carolina 
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their comparison to bats implies no relation- 
ship whatsoever with this speeialised de- 
velopment of insectivorous mammals. In 
the cas(‘ of birds, the fin^j^ers of each hand 
have bc^en redue('d to three in number, and 
even in the most archaic bird are not 
remarkably lon^? ; but from the outer f‘dffe 
of the finger bones, and from the outer 
edge of the upjier arm bones, have grown 
in course of time scutes (such as we see 
on the outer edge of tlie crocodile’s fore- 
]imb), which have developed into quill 
feathers, and so provided the bird with a 
flying surface. 

Witli the JHcrodactyls, however, four at 
least (sonu' palaeontologists think that 
the bony process cir s])ur which bends 
back from the wrist to support th(‘ wing 
membrane is a diverted first finger ; 
if so, the Pterodactyls are fivc-fingered), 
of the original fingers have been retained, 
but the first three or four remain short, 
whilst the fifth (our little finger) has its 
bones developed to an extravagant degree ; 
and thcs(» immensely lengthened phalanges 
serve as the principal support of the bat- 
like wing membrane which stretches from 
this outermost finger of the hand to the 
bones of the leg and tail. The earlier 
Pterodactyls retained long, sharp teeth 
and usually developed a very long tail, 
but they were none of them of large size. 

In North America, however, there was 
evolved during the last half of the Second- 
ary I^poch — reaching its 
culmination just prior to 
teranodon commencement of the 

Tertiary or mammalian age — ^the gigantic 
Pteranodon, which had a skull nearly three 
feet long and a wing expanse, possibly, of 
eighteen feet. The largest genus of this 
group was toothless, with the jaws pro- 
longed into a stork-like beak, and the back 
of the skull developing a huge bony pro- 
jection. Some of the European allies of th s 
monstrous flying reptile retained teeth in 
the jaws, others, like the American Ptcra- 
nodon, were toothless. 


The order of the Crocodiles developed at 
the close of the Trias from out of the 
Phynehoeephalia stage, 
when the ancestors of the The Gharial 
Dinosaurs were specialis- 
ing from the same origin, and perhaps those 
of the Pirds likewise for there arc a few 
points about Crocodilian anatomy and ex- 
ternal features which suggest avian affinities. 
Very far back in their evolution crocodiles 
repeatedly develoj^ed along two lines of skull 
formation — the long and attenuated snout, 
and the broad, even short, head. The long- 
snouted forms, like the modern Gavials 
(and the (ravial, or, as it should be spelt, 
(iharial- is of very ancient type) adapted 
themselves to a life in deep rivers or shallow 
seas and fed wholly on fish ; while the 
broad, short-headed crocodiles of ancient 
days led a more terrestrial life, and a})pa- 
rently lived on the early mammals and 
smaller reptiles of that period. One such 
type — Nolosuchus — with its long canine 
teeth (only one on each side) is very sugges- 
tive in appearance of the Thcriodontia or 
mammal-like reptiles, a case merely of con- 
vergence and not of affinity. Convergence 
is possibly the explanation why the modem 
Gharials (Gavialis) are so like the slender- 
snouted crocodiles of the Secondary Epoch. 
It is more probable that the modern Gharials, 
together with their intermediate forms, and 
the broader-snouted crocodiles and alliga- 
tors, are all descended from a common 
ancestor which existed in the closing periods 
of the Secondary Epoch. During early Ter- 
tiary times. True Crocodiles and Gharials 
were far more widely spread in distribution 
than at the present day. Gharials very little 
different from those of modern India 
flourished in Sussex and Hampshire, so also 
did actual alligators, which were once 
numerous in the lakes of the Thames on 
the site of London, as well as in France and 
Germany. One of the extinct Gharials of 
N. India was nearly 50 feet in length. 

The ancestors of the Squamata, or Lizards 
and Snakes, were comparatively modem 
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The Pteranodon 

The largest of the ancient flying reptiles, a native of western North America 
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developments of the reptilian class, at any 
rate, so far as their present geological record 
is concerned. They arose from out of the 
Rhynchocej)halia in the last quarter of the 
Se(*ondary Epoch, and in their multiform 
developnu'nts frequently exhibited the ten- 
dency to grow to great length, and shed 
th('ir limbs ; in fact, tlic “ snake ” prin- 
ciple was constantly at work in lizard 
evolution. 

Limbless lizards, apart from modern 
snakes, hav(‘ again and again developed 
out of four-limb(‘d ancestors, chiefly in 
connection with acjuatic habits. Such 
typi‘s as the Pythonomorplia imitated the 
Plesiosaurs and tlu' Ichthyosaurs, and evi- 
dently took their place as they died out in 
the Cretaceous pti'iod. Their limbs were 
modified into paddh^s, and thc*y developed 
sclerotic (bony) plates round the eye. Of 


such was the remarkable Mosasaurus genus 
of Belgium and Holland, the largest species 
of which was more than forty-five feet long. 
Aquatic lizards of this type also existed in 
North America, completely adapted to a 
fish-like life in shallow seas ; and if there 
really arc sea-serpemts ” still existing, they 
probably b(‘long to the Mosasaurian family. 

The True Lizards of the sub-order Lacer- 
tilia, though small animals to-day — ^the 
largest be longing to the Varanus group, and 
attaining a total length of about six feet — 
have also had their gigantic developments. 
A Varanid lizard, not unlike the existing 
monitors, was developed in North-eastern 
Australia within the human period, which 
reached to a length of over tliirty feet, and 
must have been a very dangerous animal to 
ancestral man, if it was also found in those 
days within the area of human migrations. 



The Skeleton of a Naosaurus, a Rhynchocephalian cousin of the living New Zealand Tuatera 


This remarkable skeleton (recently added to the collection at the American Museum of Natural History) 
is that of the Saurian described on page 547. It existed in the first half of the Secondary Epoch. It 

must have measured 8 feet in length 
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The Stupendous Ruins of the Vihara at Boro Budor 


The Hill Temple at Boro Budor 

The Most Wonderful of Buddha’s Monuments 


N ear the confluence oi the Elio and 
Pro^Ton, in Java, stands a ruin 
which ranks anions; tlie architec- 
tural wonders of the world. Of all the 
tcinjilcs erected in Iiononr of Buddha this 
splendid monument, which is rcftTred by 
Javanese chroniclers to tlie seventh cen- 
tury, is the most ina^nifiet iit. Indeed, it 
is claimed tliat even the labour expt nded 
on tlie building of the (ircat Pyramid of 
E^ypt “ sinks into insignificance when 
compared vitli that required to complete 
this scnljitured hill-temple in tlie intiTior 
of Java.” 

It is hardly accurate, perhaps, to describe 
Boro Budor as a temple. It is really a 
hill some fifty yards in heinht, the surface* 
of which has been hewn out and built 
up with mighty blocks of lava to form 
terraces, which arise tier above* tier. At 
the summit stands a main dome, around 
which are grouped sixteen smaller, but 
otherwise similar structures. The hill- 
templc covers some nine* acres. It is, of 
course, pyramidal in form, the sides at 
88 


the* base me*asuiTnj» 497 feet each. It is 
richly ornamented with statues, figures of 
Biideiha, scenes from his life, anel rejire- 
s( Illations of battles, processions, chariot 
rae*e‘s, and other designs. 

It is jirobable that the founder of 
Budelhism, who is knoun by the various 
titles of Sakyainiim, (iautama, Budelha, 
Bhagavat, and many others, was an liis- 
toneal character, an actual jirinec, nanu d 
Siddhartha ; though, as a matteT eif e*onrse, 
fabh's and m\tlis lia\e gathcre*d about 
him till he has b(e*enne almost as le omdarv 
as King Arthur, Ae*(*or(ling tc3 the main 
Iine*s of the story, Siddhartha, at an i‘arly 
age, perceiveel that it was a bad thing 
to have been born ; yet, on tlie assumption 
that the human life is merely one in an 
endless series of existences, it was not 
clear how the trouble of existence could 
be escaped. The practice of asceticism 
did not help liim ; but Contemplation 
brought knowledge. Since Evil and Pain 
are the result of Ignorance, Knowledge 
brings deliverance from them. As Evil 
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and Pain arc conditions of cxist(‘ncc, the 
pcrfcctin^T of KiKn\l(d]L»c in\olvcs Extinc- 
tion or coin})l(‘lc A'/nv/z/r/ (blowing out). 
A])])arcntly tlu‘ Buddhist Nirvana docs 
mean actual annihilation, not absorption 
into a World-Soul. But Gautama com- 
bined this gospel of annihilation witli a 
singularly high and tender ethical code, 
which in many re^spects approximates 
strangely to the ethics of Christianity, 
insomuch that it was at one time su])posed 


})hase of Gautama's teaching which is not 
repr(‘sentcd in stone at Boro Ihidor. 

It is ditlicult to institute a comparison 
bet\\een this wond(‘rful temple and one of 
the pyramids, sini’c the mere height or 
ar(‘a covered by the former cannot convey 
any idea of the vVork which must have 
bc(*n expended upon it. Again, a pyra- 
mid is a solid construction, of which tlie 
prime object is to outlast niilleniums ; the 
other is a temple built and lavishly carved 



A poriion of ihe three miles of sculpture on the Javanese temple, on which is carved, that all may 
understand, the sacred stones of the Buddhist creed 


to be a product of Christian missions. The 
practice of this moral cod(‘ is one of the 
means to the ultimate attainment of 
Nirvana. Till Nirvana is attained, re- 
incarnations contimu'. Tliey may take 
plac(‘ on earth, for the normal sjian of 
lilc, human or animal ; they m«iy be in 
hell or in heaven in cither of which east's 
the normal span extcaids to a cycle ; but 
(‘acli reincarnation comes to an end, and 
is tollowtd ])\ a m w one — unless Nirvana 
has been attaint'd. 

Ilowx'va'r unsympatht'tically one may 
feci disposetl ttiwards the tenets of Butl- 
dliism it is evident that a cret'tl so rich 
in material for poc'tic imagery affords scope 
to the artist for an infinite variety of 
allegorical representations. Tht*re ii“ no*' 


and decorated to do honour to the great 
Gautama. Just as the pyramids surjzass 
the Viliara in height and area, and in the 
size of the monoliths employed as build- 
ing material, so tlu* temple surpassc's the 
Egyptian monuments in ch'corative ela- 
boration, in its thne miles of alto and 
bas-reliefs, and in its hundn'ds of statues. 
From base to summit ev(*ry yard of the 
great tempk' is intended to instruct the 
climbing ch'votee in the details of his reli- 
gion, wdiieh is progressively revealed as 
the summit is approached, until finally 
the pilgrim finishes his journey before a 
statue of Buddha. The latter is intention- 
ally ineomplc'te, as if the skill which raised 
this enduring monument quailed before the 
task of portraying one so perfect. 
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The cavern, which is entered from the sea, is 118 feet long^ and 40 feet high, "iMth a breadth of 98 feel in its widest part. It derives its 

name from the wonderful blue reflection of the sun s rays through the water 
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The “Transformation Scene” in Cox’s Cave, Cheddar 


The Scenery of the Netherworld 

Dazzling Calcite Wonders— Deep Snow Chasms — Vast Halls of Eblis 


By E. A. BARER, M.A., D.Lit. 

Author of " Moor^, Crafts, and Cans of thi Ihfth Peak," 


T he scenery of the netherworld is 
of two or three distinct types, to 
which there is little on the surface 
of the globe to eorresjxmd. First come 
the dazzling wonders of the calcite in- 
crustations — ^the principal feature of the 
ordinary show-cave. Fragments of stalac- 
tite can be seen in museums, but they 
give not the feeblest impression of the 
lustrous beauty of a snowy pendant start- 
ing out of the dense shadows in a cave. 
Nor can the photographs illustrating this 
article — ^taken as they are under the 
worst conceivable conditions, with an in- 
credible expenditure of toil, money, and 
even personal risk — render the exquisite 


beauty of colour and the sparkling reflec- 
tions which are such a charm in the caves 
themselves. Fortunately, there ar(‘ caves 
where anyone can see samjdcs at least 
of these things in all their pristine loveli- 
ness. The Cheddar caves are as easy of 
access as the museums where the broken 
specimens are exhibited, and large parts 
of Stump Cross Cavern, with its pillars 
and arcades of the most immaculate and 
purest white, and of Ingleborough Cavern, 
both in Yorkshire, can be viewed with 
almost equal ease and comfort. In Ireland 
a popular resort is the newer of the Mit- 
chelstown caves, an epitome of both the 
finest stalactite scenery and the spacious 
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A Wonderful Stalagmite 
In the cave which runs for one-eighlh of a mile 
into limestone cliffs on the south side of the 
Grand Canyon of Arizona 


underground halls to be alluded to pre- 
sently. Of course, there are still more 
brilliant chambers and grottos beyond the 
point where the ordinary visitor stops, in all 
these caves. But, on the other hand, there 
is no reason why Lamb’s Lair, in Somerset, 
containing the biggest stalactite chamber 
in England, should not be rendered easily 
and safely accessible ; and it is to be hoped 
that some day the newly discovered series 
in Wookey Hole may be opened out. In 
Lamb’s Lair, the gamut of colour, due to 
mineral deposits, in the fantastic incrusta- 
tions covering walls, roof, and floor of a 
cavity 100 ft. high, is rich beyond descrip- 
tion ; and outside the great chamber there 
is the Beehive, a symmetrical mass of 
polished stalagmite unsurpassed in size in 
this country. None but the hardened 
explorer, however, is likely to set eyes on 
the luminous sheets that drape the walls, 
tlu‘ stalagmite bridge and terraces, and the 
>Nealth of fairy pendants, adorning the 
finest part of Swildon’s Hole, 300 feet 
b(‘low the surface. 

Our English displays of stalactite marvels 
are exceeded in size by the lofty crocketed 
columns of the Aven Armand and the 
Minaret of Dargilan in France. Imagine 
a forest, not of tree-trunks, but of fretted 
pillars gleaming in crystalline splendour 
and lowering to a lu'ight of 40, 60, and 
100 feet. The caves of the Dragon and 
of Arta in Majorca are unique^ in the 
bewildering abundance and complexity of 
the pendulous shafts and tracery reflected 
m the waters outslrt‘tched below, the Lake 
of Marvels, the Lake of Delights, and Lake 
Miramar — the largest underground lake 
in th(* world. There is fantastic beauty of 
a special ordcT in the famous Jenolan 
Laves in New" South Wales. 

The st'cond chief constituent in cave 
scenery is the amplitude (^f the subterranean 
cavities ; and here we introduce a psycho- 
logical factor, for the feeling of space, the 
overpowering sense of mystery and potential 
danger, depend not only on the darkness 
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of this buried world, but on the personal 
equation. It is not everyone that can 
enjoy the thrilling sensation of being swung 
rapidly down t3()0 ft. of pot-hole, or ov(‘i- 
conie the feeling of imprisonment beneath 
hundreds of feet of rock on a long journey 
into these halls of splendour beneath the 
hills. Again, we might ask, take this 
colossal chamber at the bottom of Cia})mg 
Ghyll, roughly equal in height and area 
to Westminster Abbey : would this b(‘ so 
overwhelming in its grandeur if it V(‘re 
not for the contrast of the wavering light, 
pouring down with the waterfall, and the 
impenetrable darkness around ? Throw it 
open to the sky, and would it impress us 
to the same degree ? 

But we must take the caverns as they 
are — vast halls of Eblis inhabited by the 
majesty of darkness, which the most power- 
ful means at our eommand can only 
partially illumine, savage and solitary, 
silent as the grave, or eehoing everlastingly 
w’ith the crash of wattTs. Mystery is an 
attribute of all, but it is eoneentrated in 
a very tangible shape in the unscalable 
rifts that cleave the rocky hills above the 
Spcedw'<‘ll and the Peak Cavern, and 
in the abysmal dejiths of the pot-holes. 
Japaiu*se artists, who have discovered 
fresh sources ot inspiration in so many 
aspects of nature, have found marvellous 
effects — material for a new' species of 
artistic creation — in their caves of Yama- 
guchi. 

Without nny supernatural assoeialions, 
there is something very terrible and lor- 
bidding about certain eaves. ]\lost awe- 
inspiring jierhaps of all such grim abysses 
are the ehouruns or snow -chasms ol l)c voluy. 
in Aljiine France, one of which, the* Cliourun- 
Martin, is the deepest gulf yet known 
on the earth's surface. About 100 f(*(*t 
down, an enormous mass of rock almost 
fills the cavity ; and when the exiiloring 
party, led by M. Martel, landed on this 
and attempted to descend beyond, terrible 
avalanches of snow and rocks began to 
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At A veil Armand 

Fretted columns of crystalline splendour lower 
40, 60 and 100 feet in height 
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“THE ORGAN,” A FAIRY FOREST 01 

No mere photograph can reproduce the exquisite beauty of colour and the sparkling reflections which characteris 

of the lustrous glory of the many pendanti 



tuto 0 'YtJtfisjti Pahiatua 


ITALAGTITES AT PAHIATUA, NEW ZEALAND 

Lich forests of calcitc. The fragments of stalactite which can be seen in museums give not the feeblest impression 
'hich , beautify the world’s great caves 
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fall into the ehasui, rebounding from wall reached a depth of 210 feet, the gallant 
to wall, and setting up a violent wind explorers saw that with masses of loose 

material poised overhead they would 



be running fearful risks to proceed 
any farther, and up to the present 
the Chourun - Martin remains un- 
deseended. 

Enough stress has been laid al 
ready, perhaps, on the third item 
in the effect of underground scenery 
— the presence of water, whether in 
the form of tranquil lakes or of 
tumultuous torrents like the Recca. 
The most interesting eaves of all 
are of course those combining all 
tluse characteristics. This romantic 
variety is a ic'ature of several of our 
native series of caverns. But there 
is still more of it in some of the 
Continental w’^a ter- caverns, such as 
that of Han, in Belgium, and at 
Padirae. with its river threading 
vast iissures wdiere the w^alls ascend 
into blank darkness and are cur- 
tained and festooned with colossal 
pendants and weird imageries, under 
which the explorer, floating in his 
skiff, is like an insect on the sur- 
face of the stream. 

The readiT must be referred to 
the phot()gra])hs for a clear if in- 
adequate im])ression of these mar- 
vels. But there is one kind eif 
unelergreiund scenery — if se-enery it 
can be e*alkel — which ne) aitist anel 
no camera can interpret — the ele- 
mental savageTy, the grim jihysieal 
graneleair of caves like Eastw^ater, 
le‘lt ratluT than seen by the expleirer. 
wlu) is wedgenl in by rocks that 
meet like a vice, clings to the face 
of cliffs scarce seen by the feeble 
light e)f a canelle, or is suspended 
eiver roaring dejiths where streams 
tumble incessantly into the un- 
known. The artist is unborn who 


thremgh the disturbance of the column of can give the uninitiated even a glimmer- 
air imprisoned in the mighty tube. Having ing idea of such sensations. 
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The Building of a Big Ship 

How the Ocean Greyhound is Planned and Constructed 

By H. J. SHEPSTONE 


I T is no cxaggcMTition to say that there 
is nothing that man lasliions to-day 
that calls for more skilh ingenuity, fore- 
thought, and judgment than the dt‘signing 
and building of a large' ship. He it a greal 
liner that will carry thousands 
of passengers across the oet'an 
at express s])eed, in spacious 
and comfortable saloons, or a 
mighty battleshij) with an ar- 
ray of formidable guns, all the 
knowledge', e*raft, anel e'unmng 
that the mode'rn shi])wnght e^an 
dis[)lay will lie' lU'e'eied in the 
evolving e)f the ve'sse*!. From 
the time the sliij) is jilaniu'd in 
the elra^^ing loft, iill she take's 
the wate*r at her launehing, the' 
brains of le'arne'd matlu'iiiati 
Clans, assi steel by the* might ejf 
ee)m})Iiealeel anel \\e)nelerful ma- 
chinery, anel the labeiur eif an 
army eif skille'el artisans, ha\e 
be'cn ill eeiustant re'epiisition. 

Fell' this reason tlu're is no 
])laee so be'wilelering and fascin- 
ating as a moele'iTi shi])builel 
ing yarel. First lliere are the* 
buileling berths. Tlu'se be'rths 
may lie e'lH'leiseel by ne'at, sle'cl 
lattiee-weirk walls, or be' e'utirely 
open. Here the hulls are built 
up, jiieee by jiieee, amiel an e*ve'r- 
grow'ing forest of se*affolding. From the 
overheael girders, that span the site, run 
cranes that pick uj) heavy steel jilates 
and beams, weighing many tons, as if they 
were mere toys, and lift them into the 
desired position. 


Inele'ed, all the marve'ls of machinery are 
h('re, drivi'ii by steam, ('k'ctrieity, eom- 
press('d air and water. There are the great 
presses that Ix'ud the stec'l plates into the 
desired shape and form ; maehiiK s that 


The •* V'aterland *’ on the Stocks 

punch holes hy tlu' score in tlu'm, for the 
livcts, as easily as you can stick a knife 
through a piece of pajier, while otlu'rs bite 
large holes in the hard steel, or reduce 
the size of tlu' plates by literally slicing 
off a piece, as dc'ftly and as easily as you 
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- Photo hlohnt and Voss Hamburg 

Another View of the “Vaterland” under Construction 

At the moment this is the longest and largest of liners. She is 950 feet long, 100 feet in breadth, and 

her tonnage is 56,000 
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<;ould carve a slice off a loaf of bread. 
Above all, there is the wonderful activity, 
the constant clang of the riveters’ hammers, 
the snorting of many engines, the glow of 
furnaces, the rattle of heavy chains, the 
shouts of the foremen, the toiling mass of 
humanity, all creating an (udered chaos 
the like of which can be found nowhere 


Artificial 

draughtsman, taking the floor of his room 
as an immense blackboard, chalks out in 
mighty lines all the girders, frames, beams, 
and plates. Everything, down to the rivets 
and rivet-holes, is drawn full size. From 
these great drawings the working plans arc 
prepared. Then in an inmieiise floor of 
pine-wood, called the seneve-lioard,” the 



but at those busy yards by the river 
banks where great ships are born. 

Naturally, the men in the \ard cannot 
start upon the shij) till it has b(*en jilanned. 
This is the work of the draughtsmen, and 
at all the big yards there is what is termed 
a drawing or mould loft, an immense room, 
so large that designs can be made to the 
actual scale of the vessel. This is necessary 
if the ship is larger than any existing vessel 
or of a different type from what the builder 
has turned out before. In that case the 


body ]>lan of the ship is cut, from which 
wooden models are made of her outlin(‘S. 

From these plans the steed of wdiieh tlie 
ship IS to be built is ordered, as well as all 
other nec(‘ssary material. Meanwhile the 
berth is got ready, and, if the ship is a large 
one, attention has to be paid to the floor. 
Before the keel of the Maureiania w^as laid, 
some 16,000 piles of timber, 13 inches 
square, and averaging from 30 to 3o feet 
in length, were driven into the ground. 
Along the top of these w'ere laid great 
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Golovssal Sheer Legs 

The photo shows this species of giant crane 
(used for swinging boilers and guns on board 
ship) in Portsmouth Dockyard 


a Big Ship 

btunis. and on them a^ain a complete floor 
ol tliiek })lates. Much the same procedure 
WHS done in the Vulcan yards in Germany, 
hetore Avorl: was commenced on the building 
of the Ilamburg-Ainerican liner Vaivrland, 
of which A\e sliow several illustrations. 
This vessel is the' longest and largest of 
liners, and w ill take her place on the Atlantic 
very sliortly. She is 950 feet long, 100 feet 
in breadth, and will have a tonnage of 
some 5r),(X)0. 

Now eomnienees the erection of the hull, 
which is, m (‘sseiu^e, a steel box of curious 
design. Down the centre of the floor are 
placed portable baulks of wT)od forming piles 
from 4 to 5 ftet high, and known as keel 
blocks. It is upon these that the keel 
of the ship is laid. It is a girder of 
the strongest kind, as it nc'cds to be, 
seeing that at one moment it may be in 
the trough of a wave, deeply immersed 
fore and aft only, and th(‘ next riding on 
its cre^st with bow and st(‘rn almost out 
of the water. It has, too, to withstand 
the terrific blows of ocean billows, which 
tend to bend it sidew^ays. 

The streiigtli of our ship lies in this keel 
and the eentn* girder running from one end 
of the shiji to the other. In the ease of 
the Vain land this ci^ntre girder, immediately 
above the k(*el plate, is 0 feet high, and 
Ij inches thick. On either side are other 
girders, running parallel to it, and from 
these, at various intervals on both sides, 
spring tlu* ribs or frames, wdiieh curve 
upwards, and to which tlie plates that form 
the sid(‘s of the ship are fastened. The 
ribs ar(‘ held in place by horizontal rafters 
or beams tliat carry the decks. 

Ill tlie ease of the modern liiuT she is 
now built with an inner skin. That is to 
say, there are virtually two hulls, one within 
tlu* other, carried wt*11 up above the water- 
line. Tlie vess(*l is also provided with a 
double bottom, while, as an additional 
precaution, in case of injury by collision 
that part of the vessel below the 
is divided into water-tight compartments 


Raising Many Thousands of Tons 

(D awn by I T Jane) 

This realistic picture shows the scene in the builders’ yard the night before a Dreadnought is launched. 
By means of wedges she is lifted from the chocks so as to bring her weight on to the greased ways 
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Building a Big Ship 

by means of pillars or bulkheads. In the When the riveting is completed, all the 
Vaierland there are no less than forty joints are eaulkcd, or rendered water-tight, 
of these, the largest number ever built in by striking the projecting plate edge till it 
a ship. swells and presses tightly against the plate 

Upon the ribs or frames of the ship below. The joints are then tested by 
the plates arc fastened in strakes, which water under pressure. In the same way 
correspond to the' courses e)f bricks in a water was pumped into the compartments 
wall, or to boarels in a wood-covered house, of the Vaierland to test their waterproof 
Each strake is eoinpe)sed of a num])er of capabilities. 

long plates joined by their enels. Those The next task is the jdacing in position 
used to form the ^^alls of tlie Vaierland of the ruelelcT anel the stock on which it 
are 48 feet le)ng and we'igh from 4 te> .5 tons swings, the screw tubes, and screws. This, 
apiece. Aft(*r Ixuig l>ent to the desired in the ease of a modern liner, needs the 
shape in the jin'sses they are swung by services of heavy tackle on account of 
the cranes into j)ositi()n, and then meted, their immense weight. Tlie rudder of the 
this york, wlRrcxer possible, being done Vaierland turns the scale at 90 tons, Avhile 
1)V maeliiiurv. No hss than 1,500,000 tiu' rudder steiek weighs 110 tons. Ved it 
rive'ts, ^\e‘lghing two juninds eacli, were can be swung from side to side with a 
use'd in the' construction ol tlie hull eif the toucli of the whe'cl, on the bridge*, nearly 
Vaierland, The ]X)rt holes in tlie sieles of one-tilth of a mile fiway. Lastly eonu's the 
this shij) were* iieit even cut until the plate's launehmg. It is inte'resting to note that 
had been riveted m jiosition, anel then they the launching weight of the Vaietland was 
were maele by a new’ jiroeess, emiiloying the no less than 34,000 tons, a w’cight eejual to 
acetylene torch. that of many a battk'ship. 



/Vfv koj>f>manH C-r U> 

The “Vaterland'" Nearing Completion 

No less than 1,500,000 rivets, weighing two pounds each, were used in the construction of the hull of 

the 
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Nature’s Order of the Bath 

Dead Denizens of Forest and Sea-bottom which Assist in Our 
Ablutions— Whited Sepulchres in the Morning Tub 


By N. F. 

N ature supplies her own corps of 
Com})anions of the Bath. Loofa 
and Sponge botli once had life — 
vegetable and animal respectively. Most 
of us forget or jumble the fact, and regard 
the loofa as simply a sort of Turkish towel- 
ling manufactured by man, and the sponge 
as either mineral, vegetable, or abstract. 
Yet the loofa is vegetable, and the sponge 
is animal, just as that preternaturally acute 
philosopher of old— Aristotle— surmised. 

The loofa, or loofah, or luffa, is simply a 
skeleton, the fibrous skeleton of a gourd, 
known to commerce, from the purpose to 
which we put it, as the Towel-gourd. We 
may all sec it for ourselves, growing at 
Kew or elsewhere in one of the sub-tropical 
39 


WATSON 

houses, a vine-like plant, with green and 
bulging loofas clustering like aristocratic 
cucumbers up near the sun-warmed roof. 
Of course, we arc to believe that cucum- 
bers and loofas are not on speaking terms, 
and both, we may take it, sniff with dis- 
dain upon poor common Bryony. Yet all 
three arc cousins, and stand in that degree 
of relationship to the Mandrake of the Old 
•Testament. Another of their kin is the 
Bottle-gourd ; while, if you peeped beneath 
the pastry of a pet American confection, 
you would find yet another there, sliced to 
make a pumpkin pie. In fact, all the 
familiar vegetables of the pumpkin and 
marrow type are related to the scrub- 
bing-sponge by wliich our flesh is cheered 
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The Sponge at Work 

The currents of water passing from the “oscules/* as 
seen under the microscope 


on cold mornings. In life it is the big seed- 
bearing fruit of the plant. When we are 
wise we Jivoid the big loofas, from which 
there may float out into our tub black, 
horrid-looking seeds, suggestive of coek- 
rojiehes given madly to natation. The 
smaller ones have been eaught young and 
have no seeds. When they come to us 
the fleshy pulp has dried up and withered 
away, and just the skeletal fibres remain. 

In spite of its gentle smoothness, the big, 
soft sponge is another whited sepulchre. 
If it administer a scratch or two, it is hardly 
surprising, since it is partly filled with 
bones. Our sponges are dead animals. 
Aristotle said so, two-and-twTiity centuries 
ago, and for two thousand years })osti‘rity 
contradicted him— wrongly, as it proves. 
It is only one of hundreds of known species 
of such animals : mysterious creaturi'S of 
diversified form, and p.attern, and colour, 
and structure, and habit ; soft, carcassing 
sponges ; sharp, brittle, glassy sjionges, 
snapping at the lightest touch; sponges 
whose vast calcareous structures form the 
huge and strangc'ly lieautiful wonders for 
which the boggled imagination of early 
mariners could find no name but the Cup 
of Neptune. 

There are sponges in every sea, in almost 


every river. There are sponges that 
tunnel through the adamant shell of 
the oyster to feast upon his vitals ; 
there are sponges which slowly, little 
by little, eat their way into our cliffs 
and bring sections of the white walls 
of Old England tumbling about our 
affrighted ears. 

If your sponge gives you a scratch 
in the bath you are reminded that 
beneath his soft and gentle exterior 
there once lurked spines and spicules, 
sharp as needles, exquisitely fashioned 
as the facets of the crystal. These 
arc supports for his outer, softer 
parts, and for the vital network of 
canals and organs within, and a 
protection, too, from predaceous 
animals. The rose must have her thorn, 
the sponge his penetrating spicule. 

All that honeycomb of tubes revealed to 
us in the bathroom sponge have had their 
part in the weal of the animal. The lesser 
ones are the canals by which food and 
oxygen arc drawm in for assimilation ; 
for the sponge both eats and drinks and 



Diagrammatic Section of Sponge 

The arrows show how the water enters by the 
small pores, to pass out by the large **oscules.’* 
Food is thus brought to the cells which line 
the channels 
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breathes. The food particles arc caught at is hatched from the egg within the parental 
the junction of the canals in a delicate canal ; then out with a gulp of ejected 
membrane, or filmy screen ; the oxygen water it goes, by way of the osculum, into 
is extracted from the water, and exhausted the waste ways of the vasty deep. The 
fluid and debris are pumped out by way of family sponge is safely anchored at the 
the osculum— the large orifice which we bottom of the sea. Young Hopeful is off 
discover upon the surface. Lowly as is his with his “ Come I may, but go I must.’’ 
status in the animal scale, the sponge not And while the old folks at home are con- 
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Explorers of the Deep, the Home of Pearls and Sponges 

only boasts an organism of considerable tent gently to sway at anchor in a tide fat 
complexity, but is decidedly a man of feel- with food, he plunges away like a micro- 
ing. In his quest for sustenance — or is it scopic porpoise, and begins to grow a beard 
when he yawns ? — he protrudes the gela- — a beard of minute hair-hke processes 
tinous membrane lining the osculum, and called cilia, which whirl like tiny flails, and 
if that be touched by the needle of the propel him through the w^ater with such 
naturalist, he shrinks indignantly and vigour that, should he pause an instant for 
pained within himself. reflection, he is twiddled round and round 

A junior sponge may come into the world like a little marine humming-top. But 
at once child and parent. Inside its deli- that sort of thing could not go on for ever, 
cate frame, when it emerges from the He acquires an introspective mood, begins 
ovum, there may be already within it the to look within, as it were, and disappears 
next generation of that old patrician house down his own throat ! That is to say, half 
of Turkish bath-sponge. The infant sponge of him does. The bearded lower half of the 
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A WONDERFUL MECHANICAL DIVER USED FO 

(Drawn by A, C. Trent , from a Piet 

It is believed that the ingenious contrivance here illustrated may eventually do away with the old method of sponj 
seven feet in diameter, and carries two men. It has no engines, and is propelled by oars. It is raised and su 

the raising apparatus refuses to work, and will so lighi 


ICKING SPONGES FROM THE SEA BOTTOM OFF TUNIS 

trteousl) lent by John Vh% hps and Sons) 

thering The Abbe Raoul, Vicar-General of Carthage, is the inventor. The vessel is nearly seventeen feet long and 
means of water-tanks, while at the bottom of the boat is fixed a weighty safety-lead, which can be released if 
9 vessel that it will rise to the surface of its own accord 
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body curves in, and where before you had 
an oval, now you have the rudiments of 
a tiny cup-shaped sponge. All the internal 
mechanism undergoes a rapid change. Cells 
grow into canals and other like marvels of 
spongy development. At present he is a 
small pulsating mass of substance, resemb- 
ling that from which Nature first evolved 
horn and liair ; but the essential life-part 
of the little bc^ast takes up residenee upon 
the lip of the cup, as it were. 

The ambition of the gay rover becomes 



One of the Largest Sponges Ever Found 


slowly chilled. Our tear-away voyageur 
begins to experienee that tired feeling which 
is not peculiar to sponges, and he wants to 
sit down. It may be that he or she — or both 
in one, for sponges are, as a rule, bi-sexual 
— settles down alone or in company. Gener- 
ally it is in company, as in the best-known 
ease of the Bread-crumb sponge, where a 
hundred little canals ensnare prey for half 
a score of tiny appetites ; and the latter 
number of very little sponges become one 
colony of tolerable-sized sponges. That, 
at least, was the theory until but the other 
day, since when it has come to be sus- 


pected, from the latest investigations upon 
the point, that where these colonies are 
formed the individual entities of the 
assemblage are not preserved. It is believed 
that, as in the case of some of the Echino 
derma (in which, are included sea-lilies, 
starfishes, and sea-urchins), where two baby 
forms meet and literally grow into one 
animal, so where several sponges meet, 
they cleave together and become one flesh ; 
that, thereafter, the multiplicity of mouths 
and canals that we see represent, not a 
number of distinct individuals, but the dup- 
lication of parts necessary for the main- 
tenance of a number of little animals which 
have grown together, as the bud and the 
tree upon which it is grafted grow togetlicr. 

These are some of the adventures which 
enliven the career of the bath sponge b(‘- 
fore he becomes an involuntary participant 
in our morning ablutions. Between his 
setting up house for himself and becoming 
an intimate part of ours, there is quite a 
tragic interlude. Men descend into the 
depths and wrench him from his anchorage, 
by hand, or with spears with grapnel 
hooks. Some cannot be got at in this way, 
for they have been grappled by chance 
nearly twenty thousand feet down in the 
North Pacific. The best come from the 
Eastern Mediterranean ; the second best 
— the big, but coarser — are ravaged from 
the deeps of Florida and the West Indies. 
When first brought up the sponges are 
filled with fleshy, glutinous matter, which 
has to be cleared away by drying in the 
sun. Various processes for the purification 
of the animal follow, before he is finally 
put into bales and packed off to market. 
The part that finally accompanies us into 
the bath is simply the skeleton ; all the 
rest disappears in the process of cleansing ; 
but until exposed to the air the sponge is 
alive, and wise fishermen, if they do not 
immediately need the sacrifice of his life, 
keep him alive and feeding in protected 
sea waters, where he continues growing to 
order. 
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The Riddle of Immunity 

Innocuous Poisons— Man’s Wonderful Constitution 
By HOWARD TRIPP, M.A., Ph.D., F.C.S. 


M any people of nervous disposition 
would be frightened if they were 
told that they were in the daily 
habit of consuming a virulent poison con- 
tained in the homely 
and harmless potato ; 
or if informed that 
the characteristic 
flavour of bitter al- 
monds is due to the 
presence of the highly 
poisonous prussic 
acid. Yet such in- 
deed is the case. 

The potato fruit and 
leaves contain a sub- 
stance called “ sola- 
nine/’ a lustrous cry- 
stalline solid, which, 
though white and in- 
nocent looking, is 
y('t a deadly poison. 

Two grains of it given 
to a rabbit produce 
paralysis of the pos- 
terior extremities, 
and death within two 
hours. But the pro- 
portion of solanine in 
the potato is so ex- 
ceedingly small that 
its effect is negligible. 

Medical literature, 
however, affords a 
much more startling instance of the con- 
sumption of poison without ill effects. It 
has long been known that, in countries 
where arsenic is found as a mineral, the 
inhabitants are wont to mix it with the 
food given to horses to improve their coat 


and to increase their agility. In the north 
and north-west of Styria, in Austria, dis- 
tricts famous for minerals and for the ibex, 
many of the peasants are habitual takers 
of this dread sub- 
stance, either in the 
form of the yellow- 
ish mineral “ orpi- 
ment.” or as “ white 
arsenic,” the com- 
mon form of the 
drug. Orpiment, or 
yellow sulphide of 
arsenic, is used in the 
arts and manufac- 
tures, as for example 
in the printing of in- 
digo colours, Amix- 
tuie of it with lime 
and water has been 
used for centuries in 
Turkey for removing 
hair from the face, a 
kind of ‘‘dry shave”; 
and it is also em- 
ployed as a consti- 
tuent of sheep dips. 

White arseniehasa 
A\cak sweetish taste, 
and is used m mak- 
ing arsenical jirejiar- 
ations for medicinal 
uses, in the manu- 
facture of pigments 
and of glass, for impregnating fly-jmpers, 
and as a preservative in the stuffing of 
zoological specimens. A dose of 1 grain 
is very dangerous, and one of from 2 to 4 
grains is almost always fatal. It is so 
deadly that vendors have to sell it mixed 
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An Austrian Peasant Woman (of 1 stria) 


575 



Natural 


V.— Man and Progress Riddle of Immunity 


with some other coloured substance, as, 
for example, soot, as it has been sold so 
often in mistake for flour. 

The Styrian arsenic eaters are virile folk, 
who mostly lead an out-of-door life. Wood- 
cutters, foresters, prooms, 
and smugglers are, in 
particular, addicted to the 
habit. They begin by taking a small piece 
about the size of a grain of millet, when the 
moon is in its first quarter, gradually increas- 
ing the dose until, at full moon, they some- 
times swallow pieces as large as a pea. 
When the moon begins to wane the daily 
dose is gradually reduced until at the time 
of new moon none is taken at all. During 
the jieriod of indulgence many refuse to eat 
the arsenic directly after drinking, and 
others abstain from it when they partake 
of fatty food. When asked why they 
practise the habit, they reply that it makes 
them healthy and strong, increases their 
weight, and improves their complexion. 
Directly the dose is taken, they experience 
a warm, comfortable feeling in the stomach, 
and only if they take too much do they feel 
a certain dizziness in the head. Othenvise 
there are apparently no ill effects whatever, 
and this marvellous fact, which has been 
investigated and proved to the satisfaction 
of the scientific world, has long been, and 
is still, without any adequate explanation. 

The practice is continued as a rule for 
twenty or thirty years. Many begin it in 
their eighteenth year, and some have lived 
to a very old age. On the other hand, 
should the dose be reduced too suddenly, 
or should it be given up entirely for a time, 
the body is reduced to a state of weakness, 
and the craving for it compels them to 
indulge again. Generally these uncanny men 
keep their habit a secret, but this fact has 
not prevented the medical profession from 
thoroughly investigating the phenomenon. 

At the Congress of Physicians and Scien- 
tists held at Gray in 1875, two arsenic 
eaters were exhibited and given fatal doses 
of arsenic. A subsequent medical examina- 


tion proved them to be absolutely fit and 
well. Corroborative evidence of a like 
character is plentiful. 

Analogous cases to that above described 
are the gradual adaptation of the body to 
morphia and nicotine. On the horrors of 
the morphia habrt this is not the place to 
dwell, but a few words upon the character 
of nicotine, the active principle of tobacco, 
will not be out of place. After extraction 
from tobacco, nicotine is seen as a colour- 
less liquid, which goes brown on exposure 
to light ; it is slightly heavier than water, 
and has a sharp burning taste, and a tend- 
ency to go off as a vapour. The amount of 
it in cut tobacco varies considerably, but 
it is never great, varying from 0*5 to 5 per 
cent, of the dried leaf. When the fragrant 
weed is smoked, much of the nicotine either 
goes off as vapour or is changed by heat 
into other products, but some of it is 
absorbed into the system. The effect of 
this absorption varies with the individual. 
The majority of medical men would un- 
doubtedly admit that the average healthy 
man in no way suffers from a moderate in- 
dulgence, and may benefit from it owing 
to its soothing action on the nervous system. 

It is recorded that Sir Walter Raleigh 
“ tooke a pipe of tobacco a httle before he 
went to the scaffolde, 
which some female persons 
were scandalised at.” 

Further, experiments have conclusively 
shown that tobacco smoke is fatal to many 
disease germs. As long ago as 1665, during 
the Great Plague of London, it was re- 
marked that the doctors who attended the 
sick, and the men who carted away the 
dead, smoked incessantly, and so remained 
remarkably immune from the pest. On the 
other hand there can be no doubt as to the 
baneful effects which follow over-indulgence. 

Arsenic and nicotine are both fatal to 
man, yet such is the wonderful nature of 
his constitution that he is able to accustom 
himself to relatively large quantities of them 
without any apparent harm. 


Sir Walter 
Raleigh 
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Miracles of Evolution 

How Whales once Walked and Snakes Ran — Fingerposts to the Past 

By N. F. WATSON 

T hough there be freakish examples sustained his mighty bulk. He is five- 
of fish whieh charge their gills Mith fingered (or live-toed) or four-fingered, 
moisture and veritably march dry- according to his order. The sperm, or 
finned overland, no member of the group toothed, wliale has the same number of 
can exist upon atmospheric oxygen ; the fingers to his hands as man ; the whale- 
whale must, and does. It must rise to the bone whale has saerilieed a fingiT from 
surface to breathe — it is not, therefore, a either hand. To discover the hind limbs, 
fish. It is, indeed, a limbless, w^arm-blooded we have to probe deeper than the avi rage 
mammal, nourishing its young upon the anatomist cares to delve. But, hidden in 
milk of cetacean kindness in manner like the lower part of the whale’s body fire th(‘ 
unto the patient cow. And once Levia- surprising remnants of what were tlu^ hind 
than thundered with elephantine tread limbs, true organs of locomotion. There 
upon the land that knew not man. remain to-day but the slowly-vanishing 

Even now it is not accurate* to term him relics of pelvic girdle, thigh-bone, and one 
‘‘ limbless.” The flippers or paddles, now of the lower bones of the leg. These sufliee, 
modified into fin-like hands, are vestiges however, to reveal a chapter of evolutionary 
of the colossal forelegs and feet that once history of that misty, terrific epoch in 
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Scale.foot Lizard {Pvfjopas tepidopodus) 


hind extremities beneath 
him, can bowl along 
over quite rough ground 
at a lumbering canter, 
the seal has his hind 
legs flattened out im- 
movably, webbed to- 
gether horizontally at 
the tail, so as to make 
them an encumbrance 
rather than an aid to 
land travel. 

Sea animals arc not 



I . ----- 

Photo: U'. Ptrndnf, 

Section of an Indian Python, showing Spurs (vestiges of Hind Limbs) 


which whales were 
among the giants under 
whose perambulations 
the earth trembled. 

The fin -footed carniv- 
ores — seals and sea-lions 
— are descended from 
true land animals, and 
themselves come ashore 
for three or four months 
at a time, for each nur- 
sery season. The seal has 
become more specialised 
— or degenerate — ^than the sea-lion, for peculiar in this sacrifice of limbs to chang- 
whereas the latter, doubling his flipper-like ing conditions. The reptile world teems 
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with examples. Snakes were all four-footed 
animals once upon a day. Developing 
on elongated, cylindrical lines, habituating 
themselves to burrowing, to tree-elimbing 
and swimming, they found limbs of diminish- 
ing utility, and gradually discarded them. 

To-day a snake propels itself by gripping 
the ground by means of strong adjustable 


salamanders and lizards. In some only a 
pair of legs has been sacrilieed, two still 
remaining. In others, however, sneh as 
that much misused lizard, the slow- worm, 
the four have entirely disappeared. The 
slow-worm, or blind-worm, so-called, is 
almost universally treated as a snake. 
But although it is undoubtedly snake- 



A Gorged Python 

Even in the greatest of the snakes we find small but strong external claw-like processes to remind 

us of the legs that once the serpent used 


abdominal scales or plates. Each scale 
corresponds to a pair of ribs, and as an 
inequality is gripped by the scales, each 
pair of ribs imparts a forward pull, the 
entire body advancing by a series of hori- 
zontal wriggles. But for all their long disuse, 
the limbs of the serpent remain as vestiges. 
Even in the greatest of the snakes, the boas 
and pythons, we find small but strong 
external claw-like processes to remind us 
of the legs that once the serpent used, and 
within the interior arc the last of the bones 
that once enabled the reptile to walk. 

The peculiarity extends moreover, to the 


like in outline, it is no more snake tlian 
worm, and as little blind as either, as 
its quite pretty little eyes proclaim. Ihilike 
the snake, it has eyelids, external evidence 
of ears, and cannot withdraw its tongue 
into a sheath. But in common with the 
snake, it is absolutely limbless, though it 
is in internal structure and in habits a 
bona-fide lizard, and, like many others of 
its class, will, on summarily taking French 
leave of you, permit you to retain its tail, 
while the rest of the amiable little reptile 
wriggles on its way rejoicing. There are 
four of these insect-eating lizards within 
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six feet of the chair in which this note is 
written, without a taihpiece amon^ them. 
They have voluntarily shed those append- 
ages ; but evolution and adaptation to 
habitat arc responsible for the absenee of 
their feet and le^s. 

Even the am})hibia — vertebrates born in 


the feet which would impede its writhing 
progress up a tree is, after all, not more 
startling than that a bird should yield up 
the paramount gift of aerial flight, or that 
a butterfly, resplendent as the rainbow, 
should pass its days in the sunlit world 
fasting, incapable of sipping so much as 



A Summary of the Natural History of Millions of Years 

In the story ot the bull-frog (here shown) and his brethren is retold the origin and rise 

of all terrestrial life 


water, in which they pass through various 
larval stages, and eoiue ashore when mature 
— ^have developed this habit of becoming 
limbh'ss. Tlie Cse^ulians have assumed a 
true wormlike form, and not a vestige 
remains of the four legs and feet which 
they formerly shared in common with the 
newts and salamanders, of which they arc 
the degenerate collateral descendants. It 
all seems strange and bizarre and incom- 
prehensible, of course, but that a whale 
should surrender the legs no longer service- 
able to a deep-sea lord, or a snake discard 


one drop of nectar from the floral goblets 
among which it flits. Many puzzling pro- 
blems of this character confront the student 
of Nature. 

If you would sec a summary of the 
natural history of millions upon millions of 
years unfolded before your eyes, consider 
the humble frog and his order. The story 
of the origin and rise of all terrestrial life 
is retold in the brief but startling chapters 
in which the career and adventures of this 
lowly group of animals are written. Here 
arc the lowest rungs of the ladder by 
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which life climbed out of 
the waters to possess the 
earth. 

The frogs, newts, and 
salamanders are generally 
regarded as reptiles. As a 
fact, they are not nearly 
so highly organised as 
their scaly kindred . They 
form the order, already 
mentioned, called n m- 
phibia. We wrongly term 
the hippopotamus an am- 
phibian, becaus(‘ it divides 
its time between water 
and land. Ihit the seien- 
tist means by an amphi- 
bian an animal win eh is 
born in the water, which 
during its larval stage 
breathes w a t e r, Inch, 
u})on the completion of its 
metamorphosis, discards 
its water-breathing gills, 
takes unto itself lungs, 
and breathes atmospherie 
air. The true amidiibian 
would drown in air, 
during its larval stage' ; it 
wemld ultimate'ly drown 
in water after assuming 
the perfect shape. Once 
all animal life dwelt in 
the waters, anel, as no 
amphibian known to the 
naturalist can to-day tole- 
rate the least saltness in 
its watery element, we* 
may assume that in those 
days the seas had not 
become brackish. In the 



This gill-breathing tadpole is capable alternately ol turning into a 
lung-breathing Amblystoma, or of remaining a tadpole and breeding 

in that state 



This picture shows the creature at an intermediate stage in its trans- 
formation. The head is much flattened and the branching gill-covers 
reduced to mere knobs 



water dwelt the life of the ,,, , , y , , 

world, and the ainpliibia Transformed Lung-breathing Amblystoma 

were the animals that led final stage in the transformation of the wonderful Axolotl. If food 

the way out. Certain is abundant it does not trouble to change from its tadpole stage 

forms became the pioneers 

to hazard the great adventure of a trip be left to shift for themselves, high and dry 
ashore, or, cast up by one tide, they would upon a waterless beach, until the following 
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tide came to sweep them back. Through 
millions of yc^ars certain forms of animals 
which had devclo[)ed backbones gradually 
habituated themselves to taking in, in 
increasing quantities, gulps of air in place 
of oxygen extracted from tlie water, and 
slowly, very gradually, lungs were* evolved 
to render them independent of the river, 
the lake or the sea. The process of eman- 
cipation is recapitulated in the history of 
every frog and toad, newt and salamander 
born to-day into this world of ours. From 
these primeval am[)hibians developed rep- 
tiles, from reptih s came birds, and from the 
ane(‘stors of re})til(‘s developc^d mammals, of 
which the head is man himself. Man, mouse 
and monkey were all at one time cousins 
to the ancestors of salamander and frog. 

Think of the mirael(‘ that the life of 


the modern frog re]>res(‘nts ! When it 
quits the globular egg in 
The Modern ^vhieh it has undergone 
the first stage of develop- 
ment. the tadpole issues practically a fish. It 
has a round, lam])rey-like sucker-mouth ; no 
limbs, no fins. It swims by means of the tail. 
For the first few davs it lives, as the salmon 


As the caterpillar and the lobster cannot 
eat when they are undergoing one of their 
moults of skin or shell, so the little frog 
must fast when changing his shape from 
fish to flesh. He lives upon his tail. Once 
his suckcr-mouth is gone, he has no means 
of eating in the water. His food must now 
be caught by means of his sticky telescopic 
tongue, which is useless, of course, in water. 
So he absorbs his tail, which diminishes as 
the hump of a camel diminishes during a 
hard march through unwatcred desert. He 
is practically tailless when he leaps to the 
land, a ravenous, carnivorous little animal. 
And what now do we find ? Had he 
remained a fish, he would have developed 
fins. But instead of fins he has hands and 
feet, fingers and toes. Our hands and 
feet arc only modifications of his hands 
and feet. Watch a common garden frog 
eating a worm, and you will see him use 
his hands to adjust the wriggling morsel 
in his mouth the more easily to swallow 
it. The smooth, spur-toed frog emjiloys 
his hands to catch prey in the water, and 
having no use for tongue, has discarded it, 
as have the Surinam toad and one or two 


lives, upon the unexhausted residue of yolk 
in the egg-sac ; and it diwours the eajisule 
whence it has eseaped, after the fashion 
of the newly-hateh<‘d caterpillar. It has 
]irimitive gills, as every fish has, and as 
man once had. It breathes l)y means of 
these gills, breathes water, and drowns in 
the oyien if you remove it from the water. 
In the course of the next few weeks — the 
temperature of the water and the nature 
of the food sujiply largely determining 
progress — its litth‘ hind legs bud forth ; 
the external gills disajipear, to be replaced 
by internal gills. Then the horny jaws of 
the sucker-mouth are east, and the true 
head and mouth of the frog appear. 
Through the aperture fornu^d by the first 
gills the little arms are thrust, and lo, a 
fish ” has b(‘Come a land animal, which 
must now come ashore or die — drowmed in 
the water as you or I would drown. 


others. 

From forms such as the amphibian all 
terrestrial forms have arisen. The mighty 
Labyrinthodont was an 
amphibian; so was the Mighty 
Giant Salamander, whose Amphibia 
remains, unearthed from time to time, are 
invariably announced to the world as those 
of a fossil man. The great march of life has 
streamed past the amphibians and left these 
milestones to mark the way by which it has 
gone. What links do wc find between 
these living relics and present-day life- 
forms of the higher orders ? The head of 
the amphibian is articulated to the spinal 
column in exactly the same way as in 
the exalted mammal. This is not the 


case with birds or reptiles. Certain toads 
have developed a poison which is similar in 
properties and effects to that of serpent 
virus. Only warm-blooded mammals are 
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Iv Whites Tree Frog {HvU ccrrutCiX) 4 Congo Snake (Amphwmi rut 

2. Noisy Frog (Rana cUmdU) 5 Tadpole (ol Xtnopu ) 

3 Hellbender {Mtuopoma alleqhaniensts) 6 Bra/ilun 1 roj. {Ctr itophrv ) 
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supposed to have hair, but one frog, the 
Trichobatrachus robust us, of West Africa, 
has a hairy covering ! Unlike fishes and 
the majority of reptiles, many amphibia 
reveal the most extraordinary solicitude 
for their young, and so aj:)proximate to 
mammalian intelligence. Tlu' flying-frogs 
have had to learn the art of aeiial travel 
in order that they may safely ascend Irtts 
in which to deposit tlioir spa^vn. Some* 


Evolution Natural 

capsule them by an extraordinary growth 
of skin, from which, m due course, emerge, 
not tadpoles, but true frogs. Another 
species, the Notoirema, carry the eggs m 
a sort of marsupial pouch, in which the 
marsupium of the kangaroo, the opossum, 
and other primitive mammals might seem 
to be foreshadowed. Thus these nursery 
habits loretill the cradles of the jiaradise 
fish, the cuckoo-spit, and the kangaroo. 



If’ i Jietrtitf h / 

A Golden Tree Frog 


of the tree Irogs unite two broad leaves to 
form a nest, and m this secret^- n frothy 
mass in which the eggs aie deposited. 
Others, tree frogs again (Hyla fuber), 
emulate the beaver, and construct in the 
water as fine a dam for their little ones’ 
cradle as ever the famous iur-bearer made. 
Then we have the marvellous care of sucli 
creatures as the obst(‘tric frog, the male 
of which carries tlie eggs w^ound about his 
legs, until they hatch ; ol the female of 
the Ilyla goeldii anel the Surinam toad, 
wdiieh, assisted by the assiduous male, 
place the eggs upon their backs and eii- 


Among the salamanders we find many 
links with higher life. There is the Alpine 
salamander, for example, wdnch produces, 
not eggs, but live young ; the Autodax, 
which deposits its eggs m holes m trees 
thirty feet from the ground, and defends 
them with the ferocity of a tigress. Most 
wonderful of all we have the Axolotl, which 
is really the tadpole stage of the Ambly- 
stoma, an amphibian which occasionally 
forgets the call of Nature to ‘‘ March ! ” 
If fresh water and food arc abundant, 
it halts where Nature once left it, a'ons 
ago, and breeds in the larval condition. 
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Entering the Pipe Leading to a Compressed-Air Chamber 

The illustration shows French workmen on their way to work in a tube that passes beneath a river. The 
pipe gives access to a compressed-air chamber. The air pressure is gradually increased or decreased in 
order to avoid the injury to the system caused by sudden change in pressure and density 
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The Railways of the Netherworld 

The “Tubes”— How They Have Solved the Traffic Problem in Great Cities 
By W. HUTTON WILLIAMS, A.R.S.M., M.LM.M. 


O F all the problems which have con- 
fronted the engineer during the past 
twenty years, none has been more 
persistent than that of the relief of traffic 
congestion in our great cities. 

City after city has discovered, when the 
cost of acquiring property at surface has 
become prohibitive, that 

Surface niain traffic arteries 

Congestion , i i /• • 

are hopelessJy faulty in 

design for efficient service ; and the false 
expedients which have been devised for 
r(*lief, only to present new and more diffi- 
cult problems, are too familiar to need 
enumeration. 


Surface 

Congestion 


There are three types of congestion — 
pedestrian, jiasst^nger vehicular, and freight 
vehicular, the last two being eajiable of 
further subdivision. 


In many cities the congestion on the 
footpath itself is so great that walking is 
a waste of lime. In parts of the City of 
London an hour's hard walk at noon would 


accomplish less than a mile and a half. 

Each large city presents a different pro- 
blem for solution, as the result of the con- 


ditions which have governed its growth. 
London’s chief problem has been to secure 
a passenger transport service connecting 
the districts, constantly expanding north, 
south, and west, with the City business 
centre and the busy port to the East. 

In Paris the problem was partly a military 
one. It w^as necessary to secure intercom- 
munication between isolated suburbs set 


radially about the centre, both within 
and without the fortifieations, as well as 
to make possible the rapid concentration 
of troops at any part of the defences. 


In Chicago, following on the extension 
of the railway system of America, it became 
im])erativc to find some mi^ans of handling 
the freight transfers of the twenty-five 
great trunk lines wdiieh meet there. 

New York City has had to face the most 
difficult problems of all. ll(‘n‘ the original 
city, situated on Hie long and narrow 
Manhattan Island, has extended south- 
east over the soutluTn jiortion of Long 
Island (owing to port facilities) and west, 
on to the mainland around the termini 
of the trunk lines wlii(‘h serve the con- 
tinent. The })roblem in New York was 
that of (‘stablishing intercommunication 
north and south along the axis of Man- 
hattan Island, and east and W(‘st across 
the broad East River to Brooklyn, and the 
great estuary of the Hudson to Jersey 
City on the mainland. 

Discontinuity of surface has been one of 
the many factors indicating subterranean 
communications. It was the necessity for 
communication lH*tween th(‘ north and 
south banks of the Thames, below the 
lowest existing bridges, which led to the 
construction of the first works of the kind 
in our city of London. 

The first attempts to relieve congestion 
of traffic at surface took the form of elevated 


railways, and those of New 
York and several con- 
tinental cities are models 


Elevated 

Railways 


of ingenuity in construction. These, how- 
ever, except in those cases such as the 
Barmen-Elberfeld Monorail, where they 
can he constructed over existing water 
courses, invariably introduce other un- 
desirable conditions. 
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The early subterranean railways (sueh 
as the London Mc'tropolitan and District) 
were constructed on the eut-and -cover 
system. Steam was the motive ])ower used 
by the trains, and the use of lire under 
the boil(‘r, with the attendant smoke dilli- 
eulty, made lar^n‘ timiKd sections and 
frequ(‘nt eomniunieation wdth the open 
air imperative. 

The conditions which have led imme- 


diately to the construction of relatively 
deeq) tunnel eomniunications have been 
ac*eurate ^>eoloj?ieal knowledge of the con- 
tinuity and tliiekness of certain soft strata, 
and the march of physical seienee in the 
department of el(‘etrieity, combined w ith the 
ingenuity of the engineer in followinf^ 
closely the discovery of sei(*ntists in both 
domains, and bending th(‘m to service in 
his work of construction. 

It must not be imagined that all cities 
can be provided wdtli sueh an admirable 
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system of deep-level underground communi- 
cations as London has. Had it not been 
for the existen(*e of the stratum known as 
the London clay, which overlies the chalk 
and lower London tertiaries, the con- 
struction of such Gommunications, if they 
existed at all, would have hreu on the cut- 
and-cover system, to take advantage of 
the soft sul>soil. Economic considerations 
W'ould have made them far more limited in 

extent, and we 
should also 
have felt great 
ineonvenience 
in the way of 
trailic* disloca- 
tion during 
tluir eonstrue- 
tion, instead of 
waking uj) one 
morning to 
lind the won- 
der of a new 
tube (dr\, well- 
ventilated and 
lighted, and in 
full operation) 
ready to eon- 
V e y us in 
comfort to our 
daily avoca- 
tion. 

In the Paris 
Metropolitan 
and the New 
York subway, 
wc find typical cut-and-eover work, and 
the London County Council tramway tunnel 
under Kings way is an excellent example of 
the type of such construction. The neces- 
sary arrangements for traffic diversion, and 
acquirement of surface projierty, add cnor 
moiisly to the cost of an undertaking of 
this kind. 

Roth Paris and New^ York present the 
same difficulty of rock at or near the sur- 
face wdth a certain thickness of subsoil 
and surface gravels to help out. A large 



The Front of a “Shield*^ 

The illustration shows a station tunnel, 21 feet in diameter 




How Man Copies the ^lethods of the Humble Earthworm 

methods v-hich have been used by engineers under the term ‘ shield tunnelling » are closely analogous to those works carried out by the humble earth- 
n. The shield is a hollow, cylindrical body, which cuts its way steadily through the soft stratum in which it is used, the excavated materials passing 
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proportion of the New York subway had 
to be blasted from the solid rock. New 
York has the added complication of the 
necessity of carrying the tunnels beneath 
wide and deep river channels. 

London and Chicago are related, in that 
each is underlain by a thick substratum 
of plastic clay and an admij*able medium 
in which to construct deep underground 
communication ; but the problem in the 
one case has been the transport of passen- 
gers, and in the other that of freight. The 
latter city possesses some sixty or seventy 
miles of underground railway on which 
not a single passenger is carried, the work 
of transport being confined to mails, 
merchandise*, coal, and rubbish. The track 
serves every street in the business district, 
and a gre'at d(‘al of the residential quarter, 
(ioods for delivery to the railway termini 



How the Shield Works 


or other parts of the city are sent to the 
nearest collecting station and conveyed over 
the railway system. Ashes and coal are 
collected and distributed in the same way. 
Tlie mail bags are handled on mechanical 
elevators, from the subway into the post- 
office building and vice versa, and the 
streets are relieved of freight traffic to the 
extent of about 30,000 tons daily. Large 
business houses have private lift shafts 
from the basements to the subway below. 
In recent years, wherever a large building 
has been erected, a temporary shaft has 
been constructed to the subway, and all 
the excavated material from the founda- 
tions has been fed straight into cars below, 
at an average depth of 45 feet below the 
surface. 

The tunnelling for Chicago’s freight rail- 
way was carried out at the rate of some 300 
feet per day, and the excavated material 


added a park of over twenty acres on the 
lake shore to the city’s open spaces, free 
of cost to the community. The tunnelling 
was carried out with hand tools only and 
without a shield, just sufficient air pressure 
being used (about lb. to the square inch 
over atmospheric) to keep the water from 
trickling into the tunnel at the working 
face. Tile concreting followed closely, shift 
by shift, behind the excavation. 

The first engineer to use a shield for the 
protection of the workmen in tunnelling 
operations was Brunei, at the Thames 
Tunnel, completed in 1843; but the true 
tunnelling or (ireatliead shield was in- 
vented by J. H. Gr(‘ath(‘nd. and used by 
him in the eonstruelion of the Tower 
Subway under the Tliamcs, coinjileted in 
1869 and closed when the Tower Bridge 
was o})cned. 

The succ(‘ssful execution in the eighties 
of a more ambitious luniK'lling scheme 
with the same object in view— that of 
securing improved passenger traffic facilities 
between south and eentral London — com- 
bined with the strid(‘s made in electric 
traction, now opened up a new vista in 
the imagination of the engineer. 

It is not generally known that it was 
originally intendc‘d to operate the King 
William Street and Elephant and Castle 
subway by a steel cable. Following on the 
successful construction and operation of 
tliis subway, it was for the first time gener- 
ally realised that, conditions being similar 
under the whole of London, a network of 
subterranean railways was possible, to deal 
with the passenger traffic problem in every 
part of the city and suburbs. The year 
1893 saw the construction authorised of 
no less than six separate tubes. 

The methods which have been used by en- 
gineers under the term “ shield tunnelling 
are closely analogous to those works carried 
out by the humble earthworm. The shield 
is a hollow, cylindrical body, which cuts 
its way steadily through the soft stratum 
in which it is used, the excavated materials 
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Boring the Loetschberg Tunnel 

{Di 1 n by I Mutant i /; m OJjuial / hotc graphs) 

This IS a typical scene during the work of tunnelling through hard granite One gang pushes forward an 
upper gallery, while another cuts it down to the desired depth Simultaneously two other gangs are 

boring and blasting a tunnel to meet them 
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How the 
Shield Works 


passing through its interior. The Great- 
head shield consists of a short, hollow 
cylinder of steel about 7 feet to 10 feet in 
length with a diameter two inches greater 
than the proposed external diameter of 
the finished tube. This steel cylinder is 
capable of sliding forward, relatively to the 
tube cylinder, just as the parts of a tele- 
scope slide upon each other. 

The movement forward is caused by 
setting in motion a number of hydraulic 
jacks. Shields have been 
used the rams of which 
are capable of pushing 
forward the shield with a total pressure 
of 5,000 tons. 

During tunnelling in the London clay 
under normal conditions short timber struts, 
jiointed at their ends, are placed com- 
pletely round the forward end of the 
shield and are pressed forward into the 
clay by its movement. These serve to 
break up the clay and force it into a short 
length of tunnel about 5 feet by 5 feet, 
which is hand driven ahead of the 
shic‘ld and supported by temporary tim- 
bering. 

The nearest timber supports of the 
tunnel having been removed, the controls 
arc operated and pressure water admitted 
to the rams. The shield begins to move 
forward immediately. The short struts are 
pressed into the cheese-like substance of the 
clay, great lumps of which are forced to 
the centre. The shield having travelled 
forward a distance equal to the full length 
of the rams, about two inches more than 
the length of the segment rings, the rams 
are drawn back into their cylinders, leaving 
a space ready to receive the segments of 
the tube. These are next placed rapidly 
in position and bolted up. Small circular 
holes are bored in certain of the segments 
to receive the nozzle of the grouting 
machine, for forcing liquid concrete be- 
hind the segments to fill up the annular 
space between the outside of the tube and 
the clay. This grouting is carried out 


immediately after the bolting up of the 
segments of the new ring. 

The speed of travel forward of the rams 
can be regulated with the greatest exact- 
ness, so that the shield can be successfully 
driven round curves, whether horizontal, 
vertical, or at an oblique angle. 

Vcrticality is maintained by means of a 
plumb- bob suspended within it, and hori- 
zontal movement by means of measuring 
sticks set at each side. 

One of the most important details of 
the engineer’s work in connection with tube 
construction is surveying, and a heavy 
responsibility rests on the young engineers 
who are selected for this work. The con- 
struction of the later London tubes 
advanced so rapidly that continual watch- 
fulness was necessary, and the young 
engineer leaving shift would have to show 
all in order, or put things straight before 
another would follow on. In the con- 
struction of the Central London. Hamp- 
stead, Piccadilly, and Brompton tubes, 
considerable lengths were driven by rotary 
diggers. A rotary cutting machine was 
fitted within the shield itself, and revolving 
cutters pared off the cheese-like clay as 
the shield advanced, a mechanical conveyer 
behind it passing the clay back to small 
trucks. The rate of advance over these 
Sections, when the men had become expert 
at regulating the ram pressure was double 
that obtained from manual work. 

When pressure has to be maintained to 
exclude water, an airlock must be set up in 
the tunnel. This usually 
consists of an old cylin- Airlocks 
drical boiler shell, built 
through an air-tight bulkhead, in the tube 
itself behind the shield. It is not moved 
forward, but remains in the same position 
for the whole length which is to be driven 
under compressed air. The airlock has two 
air-tight doors, one at each end of the 
cylindrical chamber. Both doors open in 
the direction in which the tunnel is advanc- 
ing, and the pipe conveying compressed 
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air from the surface discharges in front of 
the airlock. 

To pass tliroiigh the airlock from without, 
the procedure is as follows : First tcl(‘- 
phone or signal for the farther door to be 
closed. Now open tlic valve which allows 
the compressed air to pass from the cham- 
ber to the air outside. The pressure in the 
chamber will then gradually di'creasc until 
it is equal to atmo- 
spheric pressure. 

You can now push 
open the outer 
door and pass in, 
closing the door aft(‘r 
you, and also the 
valve ])re\ lously 
ojicned ; now open a 
second valv(\ vliieli 
allows comjiressed 
air from the tunnel 
to ('nl(‘r llie ehani- 
her until th(‘ air 
jm‘ssure in t he ehain- 
b(T has been raised 
to tliat of the tunnel 
l)(‘vond. ^’()u can 
n o w o p e n t h 
farther door and 
pass through to the 
tunnel end. 

Tlie jiressure re- 
quired to exclude 
water when jiassing 
through a water- 
logged stratum is taken roughly at }, lb. 
per square inch for ea(*h foot of head of 
water (the weight of a column of water, 
one inch in area and one foot in height, is 
7 oz approximately). The necessary pres- 
sure must not be much exceeded, or 
there may be danger of a “blow-out.” 
Working in compressed air, moreover, 
becomes dangerous at 30 lb. above atmo- 
spheric pressure. 

There is always difficulty in excluding 
water from some part of a tunnel face, 
as the bottom of the face is several feet 
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lower than the top, so that, for instance, 
in a twelve-foot tunnel the })ressure re- 
quired at the bottom WHiuld be 5f lb. 
more, api)ro\iinately, than that required at 
the top. 

A blow-out takes place when the air- 
pressure at the tunru'l end overcomes the 
pressure of the water and superincumbent 
soil, and the air is foret d througli the water- 


logged soil to tlie surface. In sueli a case 
the workmen must retire and rely on the 
safety diafiliragm to save them from the 
inflow^ of water and sand, slime or gravel, 
which comes wdth it. Such a blow-out 
took ])laee during the driving of the Water 
loo and City tube beneath the Thames, and 
a very much more notable one during the 
driving of the Rapid Transit Subway 
extension through quicksand in the bed 
of the East River between Battery Point 
and Brooklyn. This blow^-out was accom- 
panied by a most extraordinary occurrence. 
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Sinking a Tunnel instead of Digging it 

Instead of tunnelling: under the river for New York’s Lexingflon Avenue 
subway, the four steel tubes to be used for the four tracks connecting 
Harlem with the Borough of the Bronx were sunk to the river bottom 
into a bed some 80 feet wide and 58 feet beneath mean tide level 





How the Ground beneath a Giant City is Burrowed like an Ant Hill 

{Diaicn b\ Louts Tftnjuief) 

The illustration shows what is taking place beneath the Place de 1’ Opera at Paris. Perhaps in time the dream of the imaginative novelist may be 

realised, and a great pait of a city's population will not only travel but dwell in the netherworld 
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A workman at the tunnel face was ejected 
through the quicksand which forms the 
river-bed and the clay apron over it to 
the surface of the river above, whence he 
was rescued by a passing boat, very little 
the worse for his adventure! 

A blow-out, like a small leak in a dyke, 
can always be prevented if tackled at once, 
but if neglected will produce disastrous 
results. When the hole begins a bundle 
of sacking or lump of clay stuffed into it 
will cure the trouble. If 
nothing else be handy, a 
man will })ush an arm or 
the body against the weak 
spot. In the ease men- 
tioned above such a pre- 
caution was taken, but 
the blow-out was so strong 
that it forced the man up 
with it. 

The tunnels beneath 
the Hudson and East 
River at New York have 
presented some of the 
most interesting of shield 
tunnelling problems, and 
are monuments to the skill 
of the engineers. 

The bed of tlic Hudson 
is, for the most part, river 
silt of the consistency of a stiff jelly, and 
considerable doubt existed as to whether 
it would offer adequate support for the 
weight of the completed tunnels. Ex- 
perience showed, however, that there was 
no need for anxiety on this score. It 
was found that the closed shield could be 
forced through this material without any 
excavation, a lower door only of the safety 
diaphragm being left open to counteract 
a slight tendency to rise as it was thrust 
forward. Incredible speeds were attained 
when the whole shield had entered into 
this silt, 72 feet in one working day 
having been recorded. Many difficulties 
were, how'ever, presented while the lower 
portion of the face was rock with silt above 
4.1 
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it, and it was found almost impossible 
prevent flow along the voek face. Baking 
of the clay to harden it was one of the 
sueeessful measures used. The lower Hud- 
son tunnels are over a mile in length, with 
5,000 feet in th(‘ silt. 

The quicksands of the East River pre- 
sented a more difficult probl(‘m still. In 
driving the Pennsylvania tunnels great steel 
caissons were first sunk down to the bed- 
rock on the banks and set in concrete. 


The shields were erected within these and 
driven forward. A continuous battle with 
quicksand followed. The thickness above 
the tunnel was often so small that (quan- 
tities of clay had to be dumped on the 
river bottom to enable the lU'cessary air 
pressure to be maintained. 

Ingenious methods were used in the con- 
struction of the Lexington Avenue subway 
under the Harlem River. A bed for the 
four parallel tubes was dredged in the river 
bottom 58 feet below mean tide level, and 
tlie tubes, built at the surface, were floated 
over the site and lowered into the bed 
prepared for them, the sinking being con- 
trolled by air cylinders attached above them 
as showm in the illustration on jiage 501 . 



A Finished Tube Tunnel (Hi feet diameter) 




Unfolding a Collapsible Berthon Boat 

{Drawn by N Sotheby Pitcher) 

So long ago as 1850 a clergyman, the Rev. £ L Berthon, busied himself with a project for a type ol 
collapsible life-boat, capable of being stowed flat and opened out only when needed. To-day this type of 




Making Ocean Travel Safe 

The Wonderfiil Devices by which the Floating Hotel is Shielded 

By HORACE C. DAVIS 


U NTIL the appalling disaster to the 
Titanic suddenly shocked tlie mIioIc 
civilised world, the travelling public 
had come to look upon the gigantic liner 
as simply a floating hotel, (]uitc as safe to 
sleep and spend a week or so in as a solid 
brick and stone structure ashore. Luxury 
after luxury had been added in each suc- 
cessive ship, from children’s playrooms 
to well-appointed gymnasia and private 
suites with private promenade decks and 
growing flowers, and finally a large swim- 
ming bath. 

People hardly noticed the rows of life- 
boats, or openly complained that they 
only took up room on the popular upper 
deck. To-day all is changed ; men and 
women go to sea with the thought of 


the Titanic still in their minds, and the 
ship’s life-saving devices are considered 
of paramount interest. 

It is the object of this article to tell what 
wonders have bi^en wrought in further 
safeguarding the life of the oei^an traveller, 
and what clever life-saving devices have 
been invented to make ocean travel safer 
than before the disaster of 1912. 

The sister ship to the lost vessel has had 
hundreds of tons of material built into her, 
and now she has a double hull extending 
up to well above the water line ; thus, if 
she ran on the jagged pinnacles of a berg, 
as did her ill-fated sister, most probably 
the outer skin would alone be pierced, and 
the thick inner wall would continue to keep 
her water tight ; in addition to this, the 
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thought of water rushing over the top of 
one l)iilklieacl and flooding the next ehamber 
(as hap})en(‘d on the Titcmic), has caused 
th(‘ architects to raise the water-tight bulk- 
JK‘ads riglit up to the upper deck. In all 


the liners now building these precautions 
have bet'U faithfully carried out, and 
though the hull of the vessel is consider- 
ably heavier than previous to the disaster, 
the lower skin and double bottom are con- 
siderably stouter. To-day many modern 
liners not only have transverse water-tight 
bulkheads stretching across the ship from 
side to side, but, in addition, have a 


longitudinal wall of steel, from bow to 
stern, cutting the ship into two equal 
halves, so that if badly damaged on the 
one side the other is still kept water-tight. 

Of next importance is the question of 
the boats, and now that 
tli(‘ Board of Trade re- 
gulations make it com- 
j)ulsi>ry to carry suflicient 
boats to remove every 
I)erson in the ship, naval 
arehit(‘ets have had to 
puzzle their brains how 
to store this extra array 
of life-savers, and also 
how b(‘st to carry the 
iner(‘ased w(*ight without 
affecting the stability of 
tli(‘ ship. 

To-day the Olympic — 
the Titauic's sister— car- 
ries no less than sixty- 
eight ])oats eonqiared with 
the tventy previously; 
the new Hamburg- Ame- 
rican liner Imperator has 
an imposing array of 
eiglil\ -three boats. 

In no other shi]) at the 
moment. afloat is the in- 
stallation of modern life- 
saving a p p a r a t u s of 
greater inteTcst than in 
this gigantic proeluct of 
GeTniany. Firstly, the 
boats are not all placed 
upem the upper eleck, fe)r 
the Ie)wer promenade elec’k 
has be^en utilise^d to take 
eighte*en of thean. Longer davits arc now 
fitteel, for it must be remembered that, 
shoulel the boats })e on the upper deck, they 
have to be leiwereel from a height t^qual to 
a tall office building, and should anything 
of a sea be running at the time of the dis- 
aster, there is the danger of the boat 
being smashed against the ship’s side. 
The Volfurno disaster, however, brought to 



In the Crow’s Nest 

From their dizzy mast-head eyrie the look-out men keep vigilant watch. 
In case of danger ahead it is their duty instantly to ring the warning 
bell and telephone down to the officer on the liner’s bridge 
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The Collision Preventei^the Ship’s Sixth Sense 

{Drawn by W. B. Robinson) 

Sir Hiram Maxim has invented a wonderful apparatus which, fixed in the vessel’s bows, will give timely 
warning of danger from icebergs, derelicts, unsuspected land, or, in time of fog, approaching vessels. If a 
blast sent out by the vibrator, or siren, strikes against any distant object, the echo is caught up by the 
receivers, which indicate both the distance and direction of the danger 
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light the fact that the modern ship’s life- 
boat was of little use in a heavy sea. 
Whilst tlie ill-fated emigrant sliip burned 
a whole international lk‘et of magnificent 


Misers Harlaud and It oltf, ltd, Jirf/ast 

The “ Olympic’s ” Inner Skin 

A remarkable view of the water-tight space between 
the ship’s outer shell plating and inner skin plating 

liners surrounded lier, but though they 
possessed scores of boats they were unable 
to help. We see, tluTeforc', that even to- 
day, should a liner meet with a disaster in 
heavy weather, the possession of a hundred 
boats might be of no use to her, since they 


might be swamped or stove in during 
launching. 

To overcome this serious difficulty, a 
new type of boat is now on the market, 
which has cork arranged all along the 
sides to act as fenders, and has, further, 'a 
double bottom divided by water-tight bulk- 
heads. Tests at sea have proved that, 
however hard they are smashed against 
tlu'ir parent ship, they arc in no way 
damaged, and so buoyant arc they that 
they float uncontrolled in the very worst 
Atlantic w^eather. To protect the sur- 
vivors of a shipwreck from the rigours of 
life at sea in an open boat, a deeked-in 
life-boat has been invented and sold in 
goodly quantities ; inventors have even 
gone further and invented “ boats ” taking 
the form of a submarine, and at least one 
of these devices lias been tested at sea, 
with no little success. Mr. Axed Welin, 
the inventor of the davits that earned 
golden ojunions for themselves at the 
time of the sinking of the Tiimiic, has in- 
vented a still larger boat of the unswamp- 
able ty})e which is .50 feet long. 15 feet 
broad, and 7 feet deep, and will hold 
2,50 })ersons. As this boat and full com- 
plement weighs 28 tons, it was apparent 
that new means for lowering had to be 
devised. This brought into being a davit 
of great strength, and caused the usual 
hempen rojics to be rejilaced by steel 
wires. 

No doubt there is a gn^at future be- 
fore both the unswampable open and 
the completely decked-in boats ; recently 
boats of the latter type have been con- 
structed, each 42 feet long, and with com- 
fortable seating accommodation, and with 
the occupants well protected from the 
weather. It is suggested that in a big 
liner seven of these larger boats would be 
slung from davits on either side, and fore 
and aft the funnels two tiers of boats 
would be plaeed across the ship, each boat 
fitted with minute wheels that move on 
rails attached to the deck, so that, if the 
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ill-fated liner is sinking on an even keel, has to be lowered from a dizzy lieight, 
half the boats would be lowered, one after all apparatus can be eperated with per- 
the other, on either side. But sliould the feet ease by an untrained jierson 
ship have a bad list, then all the boats To further saieguard the oeean travelling 
could be expeditiously 
plaeed in the water on 
the safer side. 

In addition, four motor 
launches w'ould be in- 
cluded in the ship's 
equipment, and these in- 
teresting little powder craft 
(of which several types 
have already been tested), 
fitted with really pow^tTful 
motors, would be well 
able to take the other 
boats m tow^ and draw 
them clear of the WTeek : 
and, as these motor craft 
have a wireless installa- 
tion, each can be sepa- 
rately calling for aid. Out 
of the eighty -three boats 
carried in the imperaior, 
there are only four with 
manilla ro)>e g(*ar, the re- 
mainder are litt(Ml w^ith 
wnre ropes, and, in addi- 
cion, have electric winches 
to lowxr the boats quickly. 

To provide am})le current 
for tlie lowering gear 
there is a separate cmer- 
geney power station with 
oil engines carried on 
the boat deck, so that 
they arc quite indepen- 
dent of the main power 
plant. To give some idea 
how truly wonderful has been the pro- 
gress in improving these life-saving de- 
vices, it is as wx*ll to add that, without 
any previous practice, boat after boat has 
been lowered, in many eases by one man, 
in the average time of fifteen seconds. 

Notwithstanding the fact that each of these 
boats can hold seventy-five persons and 
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A Liner’s Wireless Koom 

From this luile room messages can be transmitted for hundreds of miles 
through the eihei. Again and again, notably on the occasion of the 
Tttsmte and VoUumo dibasters, the “ S.O.S.’^ signal has brought help to 
despairing passengers 


public, other devices are now being uni- 
versally fitted. To combat the terrors of 
fog is the submarine bell (described on jip. 
277 - 281 ). To locate the presence of ice 
there is Layeock’s ingenious device, con- 
sisting of a thermometer, which is immersed 
in the sea, the tube being pierced by elec- 
tric wares leading to a l)ell and indicator; 




WONDERFUL GATHERING OF SHIPS OF ALL NATIONS, SUMMON 

IDra 

The Voltumo disaster brought to light the fact that the modern ship’s life boat was of little use m a heavy 
her It was long before the waves subsided sufficiently for life-boats to live an 





BY WIRELESS TO THE AID OF THE BURNING “VOLTURNO" 

G H, Davts) 

Whilst the ill-fated emigrant ship burned, a whole international fleet of magnificent but helpless liners surrounded 
them. Will there ever be invented a small boat capable of braving the angriest storm ? 
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immediately colder water is encountered, 
denoting the presence of a berg, a signal 
sounds automatically and the watch on 
deck is warned. The searchlight has 
been fitted m several craft, but has yet 
to prove its worth for detecting danger 
ahead. 

In case of fire, powerful pumps are fitted. 
On the occasion of the great fire on the 
Imperator at New York on August 28th, 
1913, 15,000 tons of water were quickly 
pumped into the vessel without wetting 
the neighbouring compartments ; and, re- 
markable as it seems, the steerage pas- 
sengers were landed at the same time 
without one of them knowing that any fire 
was raging. 

In the more important disaster to the 
emigrant ship Volturno in October, 1913, 
the horrors of fire at sea were brought 
very vividly before the eyes of the public. 
It must be remembered, however, that the 
Volturno was a small and comparatively 


old ship, and in all modern vessels the fire* 
fighting appliances are so efficient that it 
is hardly likely that such a disaster could 
befall a big passenger boat. Pipes are run 
to every part of the ship, and in case of 
fire the portion in flames would be closed 
up and the conflagration smothered by 
carbonic acid, or sulphur gas, in a matter 
of moments. 

It is well recognised that no liner can 
be made absolutely unsinkable, yet as a 
result of the Titanic disaster expert brains 
and hands have got to work, and to-day 
the modern passenger ship is continuously 
adding fresh safeguards against her hidden 
foes — ^thc iceberg and the derelict. With 
the help of the submarine bell and wire- 
less telegraphy we are conquering the 
horrors of the fog banks. 

As for rough Boreas and his heavy seas, 
the modern liner fears them little to-day, 
owing to her size, strength, and sea- 
keeping qualities. 


Diatoms 

Symmetrical Minute Sea Plants 

By HAROLD S. CHEAVIN, F.R.M.S. 


A MONGST the numerous minute mar- 
vels of Nature found in the sea, 
and unseen by the naked eye, arc 
the wonderful symmetrical structures 
known as diatoms. For considerably -over 
a hundred years investigations have been 
carried out by naturalists, and expeditions 
have been sent out to gather information 
about these minute forms of plant life. 

In sunny weather some* diatoms are found 
on the borders of the sea, especially on 
the stretches of mud flats whi(*h are left 
uncovered at low tide. But the largest 
number of varieties are found on the sur- 
face of the sea, during the first few months 
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of the year, and they are collected by 
means of very fine silk nets or bags. 

Many of the expeditions sent out to 
collect these wonderful diatoms work en- 
tirely round our own shores, especially in 
the North Sea and the west coast near the 
Clyde. 

The collecting nets are shaped like b 
large sausage, and, when let down into the 
water, they arc rai)idly filled with a light 
brown scum, which resembles in its con- 
sistency soft soap. On drying, this scum 
hardens into a felt- like mass. 

These minute plants occur in such abund- 
ance in the sea that they may be termed 
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or looked upon as the pastures for the 
small forms of animal life found in the 
ocean. 

The small forms of marine life which 
feed upon diatoms include shrimps. ]>rawns, 
external parasites, sea-squirts, and sea- 
cucumbers. Even shell-fisli are partial to 
them, including the well-known oyster; 
many other forms of fish, also, when o]iened 
have been found to have diatoms present 
in their alimentary tracts. 

Many rare forms of diatoms are found 
present in the large quantities of guano 
deposited by fish-eating sea birds olf the 
Permian coast and elsewhere. 

In his observation', on “ The Southern 
Seas,” Sir J. D. Hooker states that witliin 
the Antaretu* circle diatoms bceome en- 
closed in newly-formed lee, and they are 
w'ashcd up in myriads by the sea onto the 
packs and bergs, where th(‘ir ]3resenee makes 
the snow and lee a jiale oehreous brown. 

Having a jireferenec* for cold water, the 
presenee ol* these minute forms of vegetation 
throughout the Southern Ocean is a most 
important factor, since there is in this 
region a marked deficiency of the higher 
forms of plant life. Were il not for their 
oeeurrenee there would not be suflieunt 
food for the marine animals. Furtlur- 



Fan-wise Formation after Reproduction 
The dark, thick line at rifi:ht represents Rt<ouUruL 
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Reproduction by Simple Division 

The top diatom is just completing the process ; 
that on the left is commencing it 

more, tlie ocean waters could not be 
purified from the earlion dioxide gas wdiieh 
is being constantly ex))el[ed by animal 
respiration and decomposition. 

Diatoms are found distributed wddely. 
Vast <lej>osits formed of the accumula- 
tions of the n mains of enormous numbers 
of diatoms which lived many thousands of 
;^ears ago occur in various ])arts of the 
w oikL 

To illustrate the enormous magmtud(‘ of 
th(‘sc deposits, one could give many ex- 
amples ; tlie aeeumulation on th(‘ flanks of 
Victoria Land has Ix^en found to be 400 
miles long and 120 miles lu'oad, at a de))lh 
of 200 feet to 400 feel ; its thickness is 
so great that no mtasurement has been 
made. The deposit of fossil diatoms at ihln, 
in Bohemia, is about 14 feet thick, and 
Ehrenberg, a famous stud(‘nt of diatoms, 
estimated that over 40,000,000 of these 
minute plants were present in e‘V(‘ry cubic 
inch of it. 

Fossil diatoms an* not of interest ex- 
clusively to the scientist. They have also 
some economic importunei*, and arc utilised 
for the making of polishing jiowxlers and non- 
conducting materials, as absorbents for nitro- 
glycerine in the manufacture of dynamite. 
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tootli powders, and many other substances. 
Tlie vast quantities found in Scandinavia 
arc called by the natives “ bergmehl,” or 
mountain flour; and it is confidently stated 






Three Beautiful Diatom Types 

1 Found m Japan and California 
2. Fxom the Bass Straits of Australia 
3 Rare flask-shaped Podocystis AdriaUcus 


that the people in certain districts find it 
of the greatest use in times of scarcity for 
mixing with their flour when making bread 
This do(‘s not, as one would naturally 
suppose, merely increase tlie bulk of tlie 
llour, without adding nutritive qualities, 
for the ‘‘ bergmi'lil ” loses at least one- 
third of its \\ eight when exposed to heat, 
thus showing that it contains a large 
quantity of organic matter. 

The longevity of these* m'nute plants in 
the living state is very remarkable, and 
they have been kno^Mi, in the case of 
some sjiecies, te) survive lor ne‘arly twenty- 
live years in their natural element, though 
kept for long jierioels in the elark. Miquel 
founel that they cemld thrive in water at 
lre(‘zing peiint, theaigh their vitalitv vas 
elestroyed at very low temjierature. On the 
otlu'r hand he fenmel a high temperature 
tqualh Jiarmful to them. 

It is intere sting to note that the origin of 
diatoms, ami their many minute companions 
e)f an animal nature* in the ocean, such as 
the lladioiarians, is traccel to a common 
ancestor in which the diff(‘re*ntiation of 
vegetable from animal characteristics had 
not been attained. 

The (*arliest forms of eliatoms floateel on 
the surface of the ocean, and, havnng no 
powe*r of s( lfdo(*e)motion, they were drifted 
lia]>hazard by the winds and waves. 

The evolution of the land forms of these 
minute ])lants has jirovided investigators 
willi one of the most interesting jiroblems 
ever taken up by sei(*ntists. It has been 
observed that th(* marine types, in their 
gradual transmission from the sea, have 
])roduced new species b}^ slowly assuming 
a new shape, and this lias resulted in the 
diatom being endowed with the power of 
movement 

This movement, or self-locomotion, has 
not been developed to enable these mar- 
vellous structures to escape from their 
enemies, but simply to give them an 
advantage in their struggle for existence. 
One could write many pages about this 
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wonderful story of the adaptation of the 
diatom, enabling it to live in streams, and 
how diatoms, taking a boat-like shape, 





\ 

I 

A Calitornian diatom magnified 3,000 times. 
-Observe that it is made up of two perfect 
fitting shells or valves 


found their way up the various estuaries 
and rivers into the internal waters ot the 
land — marshes, lakes, and pools. 

The most remarkable feature of all is to 
be seen in the land forms, which show that, 
once they beeariie established, the form 
of the diatom changed, and eacdi shape 
was particularly suited to each environ- 
ment. 

“ What precisely are diatoms ” the un- 
seumtifie reader may ask. They arc 
members of a large group of plants, of 
very simple structure, known as Alga\ 
which are found almost the world over 
in watds of a liesh, brackish, or salt 
nature. T1 k\ also occur on stones, placed 
in moist situations. 

Tlie laigo mimbcr of \anclics of sea- 
weeds lonnd on the locks in the se'a are 
iepres( nlatives of the Algcv. Diatoms aie 
lound, m many eases, attaclu'd to the large 
flat surJaecs of the wc'cd seen waving 
about or floating in tlu‘ wateTS of the 
oe( an 

The familiar green slime so often seen 
on the surface's of ))ools, w^herc the water 
IS jnaclieally still anel becomes somcwdiat 
stagnant, contains many forms of these 
AJgcCy inelueling diatoms. 

Up to the pre sent over 10,000 varieties 
of ehatoms have been discovered, named, 
and catalogued ; each year brings fresh 
additions, according to the number of 
investigations carried out The study of 
these minute plants has been taken up 
by an enormous body of mieroscopists, 
and to-day this particular branch of work 
is, if anything, more popular than ever. 

What constitutes the structure of a 
diatom, and how does it live ? 

A diatom is a very minute plant, and 
its size is best expressed by stating that 
hundreds could be placed on the head of 
a small pin. To the naked eye they appear, 
when a large number arc present, as specks 
of fine dust, greyish in colour ; whereas 
in the living state, unless gathered together 
in large numbers, some of the species are 
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invisible without the aid of the micro- 
scope. 

The study of diatoms in the living state 
is only carried out with difhculty, and 
the greater part of our inlormation concern- 
ing tliem has been derived from the 
frustulcs, or hard shell cases composed of 
silica, of the fossil forms found in the 
deposits already mentioned. 

The structure of a diatom is very simple. 
It resembles two lids fitting together, as 
sho'wn in the photograph on p. GOO, and 
these lids, or valves,'’ as they an* termed, 
are held together by hoops placed at 
their margins. 

When in the living state, the diatom 
has, outside the Irustule or two \alvts, 
a jelly-like envelope ot mueilaginoiis sub 
stance. 

The frustule is of the greabst impoil- 
ance to the ol)s(T\er, for it is bv nuans of 
the regular markings found on the siir 
faces that the specus of diatoms au dis 
tinguish(‘d from om* anoth(*r. S(»me of the* 
frustuk*s have on tluir surfaces ^el\ hue 
lines in great number ; others h^l^c eepially 
fine dots, whilst many forms ha\e cir- 
cular, rectangular, or oval-shaped spaecs 
present. The most notew^ortln and mar- 
vellous point abeiut these minute mai kings 
is that they are all ])lae*eel at rcgulai elis- 
tanccs and geometrically perfect in their 
distribution. Wonder is still furthe*r in- 
creased on further magnification, whe*n it 
is found that beneath these deits there 
are secondary dots, and possibly there may 
be yet more structures underneath. 

To return to our description of the* struc- 
ture of the diatom, we finel that between 
the lids is enclosed the living substance 
found present in all living bodies, known 
as protoplasm. This protoplasm in the* 
diatom is of a brown colour, due to a 
brown granular substance w^hich e*an be 
extracted and is known as “ diatomm.” 

This diatomin acts in exactly the same 
manner as the green colouring matter 
found present in land plants especially. 


which can also be extracted anel is kno^vn 
as chlorophyll.” The* functions or duties 
of beith substances is to take in the carbon 



Diatoms, as tound in the sea, are generally ol a 
circular form, but as they find their way into still 
inland waters they assume a new shape. This 
particular form (magnified 1,750 times) has the 
power of self locomotion. Observe how it has 
become elongated and shaped like a boat, so that 
It can travel through the water easily 
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Fossil Diatoms from Scotland 


dioxi(l(‘ of tlio air or water, and liy a jiro 
cess kn()^^n as “ plioto-synlliesis,” use tlie 
gas for ])iiilding up tlK‘ir b()d> sul)stanc‘(\ 

In the ]m)l()plasni ther(‘ are also jirt'st n( 
many other liodies in granular form, sueh 
as oil glolniles ; it is inttarsling to note 
that the presence of thes(‘ oil globules in 
those diatoms found living in drinlving 
water cause, in many eases, the loulmg 
so often (‘vperieneed in country districts. 
The most ini])ortant body prestait in the 
proto])lasni is the nucleus, A\hieh repre- 
sents the vital fore(‘ of these minute 
plants; it is due to its prescaiee that the 
diatom can jirojiagate its sjK-eies. 

The modes of r(‘})roduetion in diatoms 
are both sinijile and nanarkable. The 
most frequent method is by sini|)le (li\ ision. 

In a ^ery short space of time many new 
ones are jirodueed, by the simpk' process of 
breaking off from the parent, as illustrat(‘d 
on p. 003. 

Another method is by the formation of 
auxospores, each of Avhieh gives rise to a 
luwv individual. 

In simjile division a notable feature is 
that, as the process of re])roduction con- 
tinues, the iKwv diatoms become smaller 
and smaller. If this Averi' allown'd to con- 
tinue long enough, wt should reach a vcTy 
aw^kward slate of affairs, but here, at this 

608 


juncture, Nature* st(*ps in, and this form 
ol‘ re])roduction for the time being ceases. 
Tlic jiarent diatom becomes dormant, and 
anothe r diatom, in a similar state, belemging 
to the same s])eeie‘s, fus(‘s with the feirmer, 
anel they re niam iusenl feir a certain perieid. 
This fusing eventually comes to a te*r- 
minatiem, anel the eliatoms, having sejiar- 
ate‘d, e*e)ntinu(* the‘ir preijiagatiem of new 
indi\ieluals by the'ir eild me^thod. 

With regard to the* moveme*nt of dia- 
toms, it IS fe)und that this power is only 
]>ossesse‘d by iseilate'el species, of Avhieh 
many Avoneierful steiries ceiulel be given. 
It is amnsing to AA^ateh how they push 
away small objee*ts eluring their loeo- 
meitiein, but in the case of large eibjeets 
the*y re'main for a short time* ])ressmg 
hare! against them, till, finding the*ir efforts 
au* fuliK*, the'y turn round and re*traec 
their e*ourse. 

Diateims have been e*slimated to moA^e 
through a spae*e of four hundreel times 
th(ir oAvn length in thre‘e minutes. A 
spe‘eimen ,o,dh of an ine*h long move*s 
00 th e)f an inch in each seceind. Some* 
of the move‘m(‘nts found in eliatoms are 
Ae-ry sIoav, anel giA^c the eibseTVer an 
nn])re‘ssion e)f e*re*(*[)ing ; others appear 
einly to rotate* about a lixe el position. 



An Interesting Variety 
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Nature’s Aviation School 

Animal Aeroplanes on the Study of which Man has Based his Machines 

By W. S. BERRIDGE, RZ.S. 


T he much - vaunted superiority of 
man over the lower animals is apt 
to prove somewhat valueless when we 
compare their relative [lowers of sustaining 
themselves in the air ; and although w^c 
have certainly made vast strides in the art 
of flying during late years, yet, mwertheless, 
we have still a lot of leeway to make up 
before we can vie with them in this respeet. 
In one feature, however, the human ani- 
mal has shown himself as being superior, 
for it has now become almost a common- 
place to read in the papers that an airman 
has performed the remarkable feat of flying 
upside-down. 

Whether it would be possible for a bird 
or other creature to emulate such tactics 
is open to doubt ; but in any ease, as they 
only utilise their powers of flight in order 
to get about from one point to another, 
and are entirely indifferent to the fame 
attached to the accomplishment of sensa- 
42 


tional exhibitions, there is little probability 
of their altem])ting it. 

Altliough, strictly sjieaking, all manne^r 
of living creatures are included under the 
title of “ animals,” yet in the scope of 
the jiresent article it is the intention of 
the writer to confine his remarks to other 
creatures than birds and insects, whose 
powers of flight are so familiar to all as to 
need no further comment. It is, however, 
in dealing with certain mammals, and even 
fish, that the wonders of flight arc shown 
in a somewhat unusual manner, for norm- 
ally these creatures are, like man, chiefly 
adapted for a terrestrial or arboreal exist 
cnce, or else for a life in the water. 

There is only one group of mammals that 
is endowed with the powers of true flight, 
in the sense of being able to sustain them- 
selves in the air by an up-and-down motion 
of their wings ; and these are the bats. 
Indeed, so sjiccialised are these animals in 




Man can only Fly with the Aid of Complicated MechanUm" ^ ^ 


movml ‘th,rfe4‘r Illd ZT h"ma» “viator must be incessantly watching against a host ol dangers, and 
g •«» '"“'hine to varying conditions. He will not really be master of 

the air, until, like the animal aviator, he nas achieved automatic stability 
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The Bat— an Aviation Expert 

Though originally a creature that walked the ground like any other 
animal, the bat has transformed itself into a perfect flier 


This flijiht or fflide is 
always taken in an 
oblique and downward 
direct ion, all hough it ap- 
pt^ars that the body of 
the creature is })oised 
witli the head u])per> 
most ; and not, as corn- 
inoiilx supposed, })ointing 
downwards. 

Some of the most 
familiar of this type of 
animal are the Austral- 


stiTieture, that tlu'y are to-day only suited 
for a life in the air, and upon the ground 
their movtuiK'nts are (‘xtrcmely laboured 
and ungainly. 

It IS, howTver, a generally recognised 
fact that the ancestral form of these crea- 
tures was of ordinary terrestrie! habits. 

The power of ilighl in the bats is brought 
alioul 1)\ the great dongation of the fore- 
hmhs and digits, over which is stretched 
a eov(‘ring of memhrane-like skin ; and 
in many eases this skin is carried to the 
extremity of tlie tail, although tins is by 
no means a constant feature. The largest 
SjKeies of bats are knowui as fruii-bais or 
fl>mg-foxcs, the latter term being applied 
to tliem on account of the fox-likc appear- 
ance of the head ; the accompanying illus- 
tration (top of p. CIO) shows the Malayan 
flying-fox or Kalong. This bat growls to 
a greater size than any other, and has a 
wung-spread of as much as 4 feet. Its 
flesh is greatly appreciated by the natives 
as an item of their diet, and a reference 
to its edible qualities is given by its Latin 
name of Pteropus edtilis. 

A quite distinct ty})e of mammal endowed 
wdtli the means of flight, and wdiieh may 
truly be termed animal aeroplanes,” arc 
those that obtain their powers of aerial 
locomotion by the possession of flaps of 
skin attached, on either side, from the 
fore limbs to the hinder ones, which are 
stretched out to their full extent when the 
animal leaps or glides through the air. 


asiaii marsupials known as flying-phalangers 
or flying-opossums, although, strictly speak- 
ing, the latter term should only be applied 
to the Ameri(*an opossums. A Avell-knowui 
example is the s(piirr(‘l~like ])halangcr, or, 
as it is often called in its native country of 
Australia, the sugar - sqmrrc 1-— a beautiful 
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Flying Frog 

Observe the membranes uniting the toes 
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PNEUMATIC BONE of BIRD - Tbe 
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aircavify. (albaTROS) 
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ANIMAL AVIATORS, FROM THE STUDY OF WHICH MAI 


{Drawn from the Specimens ExktbUed at tl 









^AY HOPE TO PERFECT HIS POWERS OF FLIGHT 

iufoi History Mttseum, by W. B. Robinson) 
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American Flying-Squirrel 

little animal with remarkably soft fur; 
whilst yet another is the short-headed 
phalaii^er. 

The eobego of the Malay peninsula 
is a furtlu'r example of an animal 
possessing a parachute' - like nu‘m- 
brane of skn^ utilised for snstain- 
iiiir flight; it di Her s, however, from 
the foregoing in the fact that tlie 
folds ol* skin are extended from the 
fore-lmibs to the neck, and from 
the hind limbs to the extremity of 
the tail. A fuller reference to this 
icmarkable creature wdll be found 
under another heading. 

Among the rodents wc find 
American fl ying-squi rrel s charac- 
terised by the possession of flight - 
sustaining membranes. 
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Short-headed Phalanger 


We wdll next review a group of 
lizards that are known by the 
somewhat alarming name of flying- 
dragons. 

These reptiles arc at once distin- 
guished from all others of their kind 
by the possession of a curious w'ing- 
likc and membranous outgrowth of 
skin on either side of the body, 
which derives its necessary support 
from an elongation of the hindi'r 
ribs, the reptile having the powTr 
to expand or fold up the wings at 
will. A well-known example of these 
remarkable creatures is the Malay flying- 
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Squirrel-likc Phalanger 

lizard, which measures rather more than 
8 inches in length. It is of very 
beautiful colour, the upper surface 
of the body being of metallic and 
varying hues relieved by dark 
bands and spots, whilst the wings 
are orange in colour with irregular 
markings of bla(‘k. 

These lizards live entirely amidst 
the trees, and their flight is so rapid 
that it is stated to be almost im- 
possible to discern their wings during 
their passage through the air. 

Other marvels of the reptile world 
are the extraordinary flying-frogs, 
with such enormous membranes 


614 





J hoto U ulf ud h f ft Maiioi 

Indian Flying-foxes Roosting Upside Down 

These and other members of the bat tribe are the only mammals which have so far won the full power of 
flight— i.e., the ability to maintain themselves in the air by flapping their wings 


V. — Man and Progress Nature’s Aviation School Artificial 
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Malayan Flying-fox or Kalong 
It has a wing spread of 4 feet 


stretching from toe to toe tliat, by their 
use, the animal is able to take flying 
leaps. Although there are a number of 
different species, yet the Bornean flying-frog 
can be taken as a tvpieal example. The 
fingers and toes of tins creature are of great 
length, and webbed to their extremities ; 
and wlien exjianded the area of resistance 
offered to the air during flight exceeds 
that of the body. Furthermore, small 
strips of membrane-like skin are also 


attached to the fore-legs along their sides. 
The body is also capable of being inflated, 
which gives a further degree of buoyancy 
during flight. Mr. Wallace, in his writings 
of this species, states that their body mea- 
sures 4 inches in length, and that the fully 
expanded webs of each hind foot cover a 
surface of 4 square inches. 

In conclusion, reference must be made 
to the flying-fish, of which the common 
species is known in the scientific world as 
Exoccelus evolans. In general appearance 
they resemble herrings, and in length 
usually measure about 10 or 12 inches. 

Their pectoral or breast fins are highly 
developed, and act as wings during their 
})rogress through the air. Another species 
of fish endowed with the power of making 
short flights is the flying-gurnard, which 
differs little from the familiar red gurnard 
except for the remarkable growth of the 
pectoral fins, which are converted into the 
most serviceable wings. 

An interesting fish that w%‘xs discovered 
in the Victoria River, Cameroon, in 1874, 
is the butterfly-fish, or fresh-water flying- 
fish, of tropical Africa. Only one specimen 
has ever been seen alive in this country. 
We are indebted to the naturalist Dc Brazza 
for his observations of this fish during a 
visit to the Congo, when he captured one 
in a butt(*rflv net in mid air. 



Photo If ute an i k tine, Madja<i 

A Flying-fox with Wings Widespread 

This creature’s ancestors walked the earth like other mammals. Will man ever contrive to adapt 

his body so marvellously for the air ? 
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Man’s Nearest Relations 

Concerning the Gibbon, Siamang, Orang, Chimpanzi, and Gorilla, all 
of which are Nearer to Man in Structure than they are to Monkeys 

By SIR H. H. JOHNSTON, G.C.M.G., K.G B. 


T IIEUE can be no possible qu(*stion 
as to the lu'arest relations of Man. 
Tliey are tlie Anthropoid A]x*s still 
lin^erin^ in the f()r(‘sts of West and Central 
Africa and EastcTn Asia. These creatures 
- the Ciibbon, Siamang, Omni;, Chimpanzi, 
and Gorilla — an* nearer to Man in strnctun* 
than they are to the Monkeys. They are, 
in fact, his blood n'lations, inasmuch as 
the composition of their blood is virtually 
identical with that of human blood. The 
differences between Man and the Anthropoid 
Apes are perhaj>s most fairly ^au^j^cd by 
their 'reparation into two distinct Families 
in the ord(*r of the Frimates —an order 
vhieh also includes the* Baboons and Old 
AVorld Monkeys, the American Monkeys 
and Marmosets, the Lemurs and Tarsiers. 
Apart, however, from the enormous differ- 

43 6i 


enee in volume b(dw(‘en the human brain 
and that of the anthropoids, and the fac I 
that Man is in his hif]fhcr develojmuiits 
almost a ^od, while the anthropoid apt* 
remains a brute, it is cpiestionable whether 
systematists are not overestimating* th(‘ 
purely jdiysical differences betwe(*n men 
and a]>es wlien they place tlu*m apart in 
separate familu's. With the discovery of 
further missing-links ” the genera Homo, 
Koanthropos, and Pilhccanthropos, may only 
form a sub- family of anthropoid primates. 

In the conformation of his skull and 
limb-bones, musculature and vise(*ra, Man 
comes very near to tlu* ajX'S. He is nakc'd 
and they are hairy ; yet tliis distinction 
d(K*s not prevent th(* MammotJi — eoven'd 
with thickly-matted hair — from being in 
the same genus ^ith the Indian Elephant, 
7 
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whose hair in tlic adult is reduced to a few power of articulate speech (and the changes 
bristles on the tail. But the differences it has involved in the chin, the tongue 
belwcen the Ilominidcv and tlie Simiidee muscles, and the brain), the structure of 
hn\(* a certain obstinate importance which the foot and hand, the proportion that the 
cannot be liridged in time by less tlian a hind limbs bear to the arms, the develop- 
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Schweinfurth’s Chimpanzi 

Of the existing anthropoid apes the chimpanzi is the one that approaches man most nearly in 

regard to teeth and brain 

million years of separation, possibly two ment of the nose, the size of the pelvis, the 
million. It must have required at least curve of the spine, and the configuration 
a million years to make Man as wc see of the liver and other organs of secretion 
him to-day m the one surviving sjiecicvS, and excretion. Of the existing Anthropoid 
Homo sapiens. Apes, the Chimpanzi is tlie one that 

The j)omts m which men of the genus approaches Man most nearly in regard to 
Homo differ from the lowlier anthropoids teeth and brain, while the Gorilla is the 
arc chiefly concerned witli the projiortionatc nearest, judged by the structure of foot 
size and weight of tlie brain, the reduction and hand, nose, and internal organs. The 
of tlie canine teeth and of the jaws, the Orang, though it has many human cliaractcr- 
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istics in disposition, intelligence, and facial 
aspect, and though its skull when young is 
distinctly human in proportions of brain- 
case to muzzle, nevertheless has deteriorated 
from the ancestral type which originated 
man and the larger anthropoids, principally 
in the very poor development of the 
nasal bones, the thumb, and the big toe. 
The Gibbons, though they arc probably 
at most slightly divergent descendants of 
Man’s great grandfath(T in the middle 
Miocene, are more monkey-like than the 
other anthropoid apes. As regards means 
of progression they eomc' nearer to the erect 
bearing and walk of Man than tlie Chini- 
panzi, Orang and Ciorilla. But they have 
developed their arms in length to an ex- 
travagant d(‘gre(‘ from tlie habit which has 
grown with tii('m for about two million 
years (at a guess) of passing their lives 
exclusively in the forest and j)rogressing 
chiefly by the methods of the trapeze 
perforiiKT who leaf)s from one hand-hold 
to another. The (ribbon-like ancestors of 
Man must have taken to a ground life — 
quite possibly in Egypt, Syria, or Mediter- 
ranean Europe, at some ptTiod when the 
forests were k'ssening and more desert-like 
conditions su})ervening. They had already 
acquired the bipedal progression of the 
modern (ribbon (in fact, in this respect the 
Chimpanzi, Orang, and Gorilla, wlio walk 
with difTieulty on two legs, and frequently 
support themselves on the ground with 
their knuckles, have degenerated), and as 
with less and less attachment to the forest 
their arms grew shorter in proportion to 
the longer hind limbs, the hand began to 
be used not as a means of progression, but 
as the instrument of the brain. Monkeys 
and baboons can use their hands witli some 
deftness, so can lemurs. Indeed, the human 
“ id(‘a ” started far back in the history of 
the mammals in some possibly marsupial 
creature which took to a tree life to avoid 
its enemies, sat upright and stood upright 
and used its hands —already divided into 
a thumb and four fingers — to investigate 


crannies in the search for insects and birds, 
to pull flowers and fruit to ])ieees, and even 
— as may be seen in the African (ialagos at 
the present day — to box with their rivals 
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The Bald-headed Ghimpanzi of Loango 

and enemies. There is little doubt in my 
own mind that the Orang, Gorilla, and 
Chimpanzi arc degenerates; they are the 
descendants of unsuccessful, collateral, 
semi-human types that regained the forest 
and reverted to a brute life at the time 
when their more human brothers of the 
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open country were shying stones, digging extinct forms in Madagascar w'hieh may 
with sticks, and hurtling clubs through the be said to have combined the features of 
air — clubs tliat in course of time evolved Old World and New World monkeys with 
into the boomerang. those of Lemurs. From other knowledge 

Beyond the Gilibons — whose range is we poss('ss wc may hazard the guess tliat 
restricted at the prc'sent day to the Faslern the first Primates, the first differentiation 
Himalayas, Indo-China, the Malay Pen- from an early, somewhat marsupial type 
insula, Sumatra and Java- wc seem to of mammal into a L(‘nuir-hke beast, occurred 
catch glimpses of a monkey-hke creature either in Northern Europe* or North America, 
which existed in the Valley of the Nile, Ijcrnurs, large and small, not markedly 
in the long Eocene period, and though of dissimilar from those found living or extinct 
small size, combin(*d distinct anthropoid in Madagascar, once inhabited England and 
or even human characteristics with others France. They would seem to have passed 
rcminise(*nt of the American monkeys through, in Africa, during the course of 
(Cebidev) or of the Colobiis group in the Old the Eocene period, a phase resembling that 
World. Vestiges sup{)orting such ideas have of the Am('riean or Platyrrlune Monkeys, 
been discovered by Professor Fraas of which, indeed, arose from this imjiroved 
Wiirtcmbcrg, and other scientific explorers Lemurinc type and crossed the ancient land- 
in Egypt. Already zoologists had detected bridge connecting West Africa with Brazil, 
in the African Colobus monkeys (which are Here they develojied into the Sapajous, 
closely allied to the great Semnopilhecus Howlers, Spider Monkeys and Marmosets 
group of Asia) a certain likeness to the of to-day ; while the ancestral stock in 
American Monkeys, and to remarkable Africa grew into the Catarrhine type of 
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The Chlmpanzi not only Sings but Laughs Unmistakably 
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The Chimpanzi is the Most Likely to Survive of all 
Man s Poor Relations 
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monkey, baboon, and macaque. 

In North-East Africa, appar- 
ently, the ancestral forms of Old 
World Monkey, in addition to the 
other diverging offshoots, gave 
birth to tlie first anthropoids, 
the last move but one in the 
final evolution of Man. 

Where tlie attainment of 
completely human eharaeterisi ies 
was eonsumrnated in the birth 
of the g(‘nus Homo, do not 
yet know. Something v(‘rv near 
the missing link b(‘tw(‘en ]\Ian 
and the Anthropoid Ape has 
been found in the late Plioecaie 
formations of Java, and named 
Pithccanihropos erccius, bc-eause 
its brain and skull -ease were 
half-way in volume and form 
between those of the* anthro- 
poids and of man, and lu'eause 
its thigh - bones show that it 
could valk more or less erect, 
though no doubt with a shambling gait. 
But although the lowest existing races of 
humanity are to be found in Australia (and 
formerly in I'asmania) they, like' PilJivcan- 
ihropos, may only have been r('fug(*es in these 
remote regions from the too active eomjK'ti- 
tion going on in Asia and Europe. A very 
primitive human tyjie, Knovihropos out- 
side the genus Homo — existed in our own 
Sussex at the close of the Pliocene or com- 
mencement of the IMeistoeene. Eoanlhropos 
datvso7ii had a completely human brain, 
but larger, more sej)arat('d and ])oint(‘d 
canine teeth, and an ape-like chin, lacking 
the features associated with articulate 
sj)eeeh. The divergent men of the Nean- 
derthal race {Homo 'ucandcrthaloisis, an 
offshoot from the primitive human stock, 
and iioi an anec'stor of Homo fiapicNft) are 
being dealt with in another article. In 
this we are not considering human sjK'cies, 
typical or divergent, but the nearest living 
relations of the human family, and these 
arc the apes I have enumerated. 

621 


As regards voice, it has been thought 
by some zoologists tliat tlu' (iibbon — 
lowlu'st of the Anthro])oids— came nean'st 
to humanity bc'causc' of its extraordinary 
powers of singing in a cadc'uee of two or 
three notes. But it has seemed to" the 
])resent writc'r, who has had a long |)ersonal 
aequaintane(* with African apes, that the 
(iorilla or the Chimpanzi an' mon* human 
in their utterances than the (iibbon. At 
any rate, in regard to the Chim})anzi, it 
sings in a rude fashion, it laughs unmis- 
takably (a hidf'ous eaehinnation), it screams, 
whiirqx'rs, eoaxc's, and pk'ads. Some ehim- 
panzis st'cm actually to articulate a sound 
like u?n or even ma, and to do it in appc'aling 
to some human foster-jxan'iit. In fact, only 
the other day I mad(' the acquaintance 
at Mr. John Ilamlyn's establishment at 
the London Docks, of an interesting ehim- 
panzi child, which had become extra- 
ordinarily attached to Mrs. Ilamlyn, and 
distinctly greet (‘d her with a sound like 
um-ma, made by its jirotruded lips. 



An Aged Orang-utang from Borneo or Sumatra 

The orang is docile and contented as a captive, but seems to become dulled in mind. This wonderful old 
man of the woods was presented to the Zoological Gardens at Amsterdam by the Sultan of Serdang 
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So far it has been almost hopeless to 
keep and train the Gorilla in eaptivity, 
because it is exceptionally susceptible to 
germ-diseases and changes of temperature, 
and appears moreover to resent captivity 
as bitterly as any sensitive human being. 
The Orang is docile and contented as a 
captive, but seems to become dulled in 
mind. On the wliole, the most likc'ly of 
survival and of adoption by the human 
race as a domestic animal or poor rela- 
tion is the Chimpanzi, which of late 
has taken a leading part as a musie- 
hall and circus performer There have 
been, as we know, a whole sc‘ries of 
“ Consuls ” on the variety stage. I 
well remember the first of these Con- 
suls, who was a singularly intelligent 
chimpanzi, obtained from Portuguese 
Guinea, between the Gambia and Sierra 
Leone. lie had become the projierty of 
a colonial ollicial then administc^ring 
the Gambia (iovernment, and for some 
reason had beem nieknamed Consul— it 
was said after myself, because I A\as at 
that time a (onsul on the West Coast 
of Africa, and made the journey to 
England in comj)any A\ith this interest- j 
ing ape. Consul I.” travelled (and 
behaved Avitli p(‘rfeet decorum) as a 
lirst-elass passenger. He ^\as sold to 
Mr. Cross at Liverpool soon after land- 
ing, and, if I am rightly informed, lie 
was the tirst noted trained j^ierformer. 

In course of time he died, and lias 
been succeeded by three or four others 
bearing tlie same name. It would be 
of great interest to students of the Anthro- 
poids if all those impresari i who Iiave 
had the training and exhibition of these 
“ Consuls ” would unite to describe quite 
faithfully their home life (so to speak) ; 
how far they acquired any permanent 
habits of civilisation, how often and how 
much they relapsed into brutishness, the 
diet that suited them best, and the condi- 
tions of life under which they lived longest. 

In their native wilds chimpanzi s live 


in troops or even tribes. I have shared 
the forest with them sometimes when they 
seemed to be in considerable numbers. 
On moonliohl nights they would be very 
noisy AMlh their hooting and shouting, 
and I ha\e heard a dnunniing sound ^\hieh 
has like\Mse been recorded by Emin Pasha, 
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Remarkable Speciman of Large Male Orang- 
utang at Stuttgart, Germany 

and is slated by the negroes of the forest 
to be made by the ehmi])an/is Ihunijiing 
with their fists the many prone hollow 
trunks of trees which he about the Congo 
forest trees that have fallen and have 
gradually been excavated by white ants 
and boring insects. 

The Orang, Chimpanzi, and the Gorilla, 
all build platforms or nests as resting- or 
sleeping- places in the trees. The Gorilla’s 
nest, at any rate on behalf of the male. 
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\ GORILLA IN EQUATORIAL AFRICA 


wopien of the village painted their faces and sang a pean of triumph over the vanquished, praising the heroism 
vho laid It low 
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Young Female Gorilla 
Resents captivity like a human being 


sr(*nis to be a bcMl-likc jilatform of sticks, 
stems, and lon^ l(‘a\es, Avliich is made at 
the base of some mi^lity tree. Tli(*re is a 
S))ccim(*n of such work in the Natural 
History Museum at Pans. Jt is said tliat 
the female gorilla passes the ni^rlil up the 
tree, whilst tlie male reposes below^ Male 
gorillas, mde(*d nrowun^ as they do some- 
times to a heifjrlit of six feet, wdth an 
enormous breadth of shoulders — are not 
nearly so arboreal as the females of their 
species or as the ehimpanzi— still less so 
than the oran^, wdneh is a tree-loving 
animal that dislikes to visit the ground. 
The male gorilla probably very seldom 
ase(*nds a tree. It lives chiefly amongst 
the undergrowdh, and is so powerful and 
so ferocious that no animal but man is 
likely to attack him. As late as the opening 
years of the twTnticth century, gorillas were 


still in such abundance and so fierce and 
truculent in the southern Cameroons, that 
they actually prevented for a time the ex- 
ploration of certain forest regions which 
were totally uninhabit(*d by man. Negroes 
did not dare to enter these forests to clear 
and cultivate because they were assaulted 
by the gorillas ; and even white explorers 
were attaek(‘d. 

The range* of the gorilla is now found to 
ext(‘nd right across the equatorial belt of 
Central Africa, from the Cameroons in the 
wx*st, to north Tanganyika in the east. 
Tlu* range of the Chimpanzi is more con- 
siderable, for it is found as far east a*- 
liunyoro (l^ganda), in he south- WTst part 
of the Nile basin, as far south as Lake 
Mw^(*ru, and as far w'cst as Liberia, Sierra 
Leone, and S(*iU“gambia. 
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A West African Chimpanzi 
In the wilds these animals live in tribes 



The Gorilla at Home 

{From a painttnf^ by S%r H. H. Johnston) 

This Study has been made from the huge specimen of the South Cameroons Gorilla in the Museum at 
Munich, and from photographs and drawings by Sir H. H. Johnston of the Cameroons forests 
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Alpine Soldancllas that Flower in the Snow 

Some Wonderful Plants 

Plants that Flower in Snow — Feverish Plants —Floral Rafts — The Burning Bush 

IJy S. LEONARD BASTIN 
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I N a general way there arc few things 
whieli vegetation dislikes so nnieh 
as intense cold. It is all th(‘ inoi'e 
remarkable, then, to diseo\er a group ol 
j)lants whieh aetually jirodnet* th(‘ir blos- 
soms in tli(‘ snow. On the slopes of the 
Alps the tliiek erust of snow does not melt 
all at one(‘ Avith th(‘ eoming ol the spring. 
Alost ol the ])lants underneath the wliite 
covering A\ait jiatiently until the snow is 
gone, but this is not the wav of the little 
Soldancllas. Thes(‘ are ])retty jilants with 
delicate blue or purple bc*ll-shai)ed llowers. 

Long before the coating of snow has 
gone th(' floAver stalks start to push their 


Avay U]) to the ojien. It seems incredible 
that th(‘se slender stems could jiossibly 
loree th(‘ir A\ay ujiwards, and tlie story 
ol liow' this is accomplished is one of the 
most marv(‘llous in thc‘ w orld. In a gimeral 
way it may be said that all growth on the 
part of jilants is accompanied by the libera- 
tion of lieat. This is much greater in some 
j)lants than in otliers, and in tlie ease of the 
Soldancllas the degree is very consider- 
able. lnd(‘ed, it has been said that the 
de\eloj)ing shoots of the Soldancllas bore 
their way up through the snow like so many 
hoi awds. Providing the snow is not more 
than an inch or so in thickness, the flower 
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buds are not lon^ in rcacliin^ the surface. 
We then have tlu* very singular spectacle of 
a number of stalks bearing bell-shaped 
flowers apparently rising straight up from 
the field of snow. Anyone* viewing the 
flowers for the lirst time v endd eonsiel(*r that 
the stems eif the blossenns hael just been 
stuck in the sneiw, se*eing tlial 
the*re is no sign of their being 
eeinneeteel with a ])lant. There 
is, liovevtT, an e‘\en meire singu- 
lar fe'ature in the liJe eil ilie 
Soldanella. On e)(‘e*asion the st* 
plants are eovere‘d vith sneiw 
which may lie epnte thick. Ye t 
eve*!! in this situatiem they vill, 
in seane mysterienis way, ie-el the 
call of the spring, and with their 
flower stems start to bore up te) 
the sunshine above. There* is, 
of course, a limit te) the grow ing 
power of all [ilants, and tins 
j)oint is often reached before the 
blossom of the Solelane lla re*ae*he‘s 
the surface of the sneiw. It is 
then that a very wonde*rful thing 
hapi)ens, feir the flow^ers ae*tually 
oj)en right under the sne)w^ The 
constant giving out eif heat from 
the opening bueh thaws a small 
cavity in wdiieh the blooms e*\- 
pand, very inueli as if the*y were* 
covcre*el with a glass shade. The 
flowers attain te) a ])erfeet ele- 
ve]opme*nt in all ways, not only 
ex])anding their j)e*tals, but ev^e*n 
prexlueing their })e)lUn, just as if 
they w^ere in the sunshine above. 

Kuskin, wiicn travelling in Switze'iiand, 
was asteinisheel beyonel measure that suedi 
w’e*ak little plants e*e)uld flowvr in such in- 
clement surre)undings. That the aeeom- 
plishme’iit is not a small one w ill be ivalised 
when it is reme*mbere*d that the teni])e*ra- 
turc of the snow^ crust is at free*zing point, 
a dc'grcc of colei which usually cheeks active 
growTh on the jiart of plants. It is ge*ner- 
ally believed that the energy necessary for 


the purpose is stored aw’ay in the thick ever- 
green foliage of the plant, whie*h is feirmed 
the prevu)us year. After the* proeluetion of 
the blosse)ms this is usually founel to be in 
a shrivelleel eondilion, as if the ])lant Averc 
thoroughly exhauste*el after its great effort. 

There are many singular plants in the 


worlel, but few more strange in their 
habits than the liehems. Se)me of the spe- 
cies e)f this singular gre)U]) are little more 
than crusts of grey substance*, clinging so 
closely to a re)e*k e)r a tree-trunk that most 
pe'oplc w^e)uld not think of them as j)lants 
at all. Nejw liche*ns are, in their me*thoels 
of reproduction, very similar to the fungi, 
seeing that they develop spores for the 
increase of their kind. TIu*se spores arc 
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Plants that h'lower under the Snow 

The flowers of the Alpine Soldanelhi expand in a little cavity 
which they have thawed out by the heat given forth by the 
expanding buds 
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borne on special parts of the lichen, and in 
the case of some of the crust-like speeies a 
very singular effect is produced in this con- 
nection. One of tlie most remarkable is to 
be seen in the Writing Lichen. This plant, 
which may at times be found growing on 

r 


smooth barked trees, is in itself nothing 
more than a film of grey. When it starts to 
produce its spores, a most curious change 
comes over the plant. The whole surface 
is rapidly covered with narrow black lines 
which take u})on themselves the charac- 
teristics of Arabic letters. They are, of 
course, merely the bodies which are deve- 
loped to bear the s})ores of the plant, but 
anyone seeing these for tlie first time would 


judge them to be part of a mysterious 
inscription. Early observers were much 
perplexed as to the meaning of the signs. 

In some ways, perhaps, even more 
strange is the Map Lichen. In this case the 
sj)orc-bearing bodies trace out lines which 
closely resemble the markings of 
countries on maps. The con- 
tinents, oceans, and international 
frontiers of imaginary worlds, 
are delineated with marvellous 
clearness. 

Human beings arc not alone 
in being afflicted with high tem- 
peratures. At certain times in 
the life of the })lant there arc 
distinct signs of a very feverish 
condition, though with the vege- 
table this is not a sign of ill 
lualth. In the case of nearly 
all flowers there is probably a 
rise in temperature just before 
tlie buds expand. Some plants 
are much more remarkable in 
this rcsj)ect than others, and a 
species of Arum which is found 
on the Mediterranean coast calls 
for special comment. The plant 
])roduces a good-sized flower, and 
nu‘ans were taken to register the 
temperature in the* interior of the 
bloom just after it had opened. 
This was found to be nearly 110® 
F., although at the time the 
temperature in the surrounding 
air was only 60® F. It was 
found that it was some little time 
before the air in the interior of 
the blossom cooled down. At the actual 
opening of the bloom it is stated that the 
flower, wliich has not a particularly agree- 
able scent when fully expanded, gave out a 
fragrance like wdne. To get an idea of 
the ac‘tual amount of warmth given out 
by the arum, we must remember that the 
recorded temj)crature is above that of 
blood heat. 

There se(*ms to be no limit' to the 



A Feverish Plant 

Though the temperature of the air may be only 60^ F., tl 
arum will register a temperature of 110® F. 
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I, — On the Land Some Wonderful Plants 


wonderful things which Nature can do. 
Offhand it would aj^pear to be a very 
difficult business to produce and display 
a large flower in the water, especially 
when it is remembered that moisture is 
harmful to the delicate pollen of blos- 
soms. Yet the whole matter is carried out 
in the case of the Water-lily which, in its 
behaviour, is one of the most remarkable 
flowers in the world. 

During th(‘ hours of darkn(\ss the great 
flower of the water-lily is tightly closed. 
All the beautiful white petals are drawn 
together, and the bud sinks well down in 
the water. The first rays of the* rising sun 
bring about some w^onderful changes in 
the w^ater-lily. If watched closely, it is 
seen that the bud ajipears to increase in 
size. Finally there is a definite opening in 
the u})per part of the blossom. The changes 
now come about with gr(‘at rapidity. 

The w^ater-lily has a great many petals 
arranged in circular fashion round the 
centre of tin* flowTrs. These petals fall 
back in series, and as ea(*h bends out- 
w^ards the w^iter-lily rises higher and 
high(‘r. Kventually the green sejials on 
th(' outside of the flower are forced back- 
wards so that tliey sjirc'ad out on the water 
in inueh the same way as a raft. Thus, by 
the time the water-lily is fully exjianded, 
it is floating gaily on the surface. By an 
ingenious arrangement of the petals the 
possibility of any water entering the 
interior of the blossom is prevented, so 
that the j^ollen is quite safe from the 
moisture. As evening apj)roa(*hes the 
petals of the water-lily close once more, 
and the })ud sinks below the surface 
again. Thus the jiolhai is shielded during 
the night from the damj) mists which 
hang low over the w\ater until the rays 
of the morning sun charm them away. 

Certainly one of the most singular 
plants in the whole world is the Dittany. 
The species has for long been knowni 
as the Burning Bush on account of the 
extraordinary way in which it wdll, on 



A Floral Raft 

During the hours of darkness the great flower of 
the water-lily is tightly closed, and the bud sinks 
well down in the water. As day dawns the bud 
begins to open, and to rise supported on a raft 
formed by its sepals, so that the pollen is safe 
from moisture 
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A Volatile Oil 

The dittany bush secretes a frag^rant essential oil, which volatilises 
in warm weather and is given off as a highly inflammable vapour 


occasion, bcliavc. The Dittany is a neat 
bush with i)urj)le, or soinetinies white, 
flowers, and it is found growing in dry 


localities in Eastt rn Europe and 
some jiarts of Asia. The whole 
of the ])lant secretes a fragrant, 
essential oil, and it is during a 
sjiell of very warm weather that 
an astonishing thing will happen. 
This oil volatilise s aiul is given 
off to the atmosphere as a highly 
indammable vapour. The amount 
of vapour which is emitt(‘d is par- 
tie'ularly large near to the^ floweT 
stalk, anel if a lighteel match is 
apj)licel the gas catche‘S lire anel 
flame‘s brightly. The flame is 
redelish in colour, anel whilst it is 
burning the re is a strange crack- 
ling sound to be hearel. More*- 
ove*r, the air all round the plant 
at this time is heavy with fra- 
Strangely enough, the lighting up 
of the Burning Bush does not seem to do 
any harm to the jilant. 


granee. 


Treasures of the Humble 

The Marvellous Gifts of the Lowly to the Wealth of the World 

By ERNEST BLIGH 


T here is a certain romantic con- 
tinuity to be traced in the great 
commercial enterprises of this world 
of ours ; in some respects saddening, yet 
still romantie. The luxuries of life and 
the products of higliest intrinsic value are 
to-day, as of old time, won for us by the 
very humblest. Wc d(‘rivc our gold and 
silver and other so-called noble metals, our 
tliamonds and pearls, and companion gear 
of price, viTy largely from the hands ot 
untutored savages. Civilisation is as tlie 
queen bee, and the black men, the brown, 
tli(‘ yellow, are as the ncuteT workers of tlic 
hive, fetching and carrying and feeding us, 
])roviding us with sjiices and condiments and 
medicaments, with precious ores, with gems 
for service and adornment. The Britisli 


Empire relies for its daily life, as Solomon 
relied for the building 'bf his temples upon 
the aid of '' heathen tribes without the 
law.'" Solomon had Hiram, King of Tyre, 
and his marve^llous Plurnieian navigators 
and traders to bring liim gold and fine 
Avoods and precious stones from Asia and 
Africa and Europe ; wc have our savage 
kings and sheiks and sultans, and other of 
our semi -barbarous rulers to collect and 
garner for our ships anel caravans and 
trjiins anel j)ae*k animals the pre)ehict of 
mine and riveT anel forest. Sedomon 
bartered agricultural proehicc for the Avarcs 
he received freun three continents; Ave sell 
cloth anel cali^‘o, beaels anel cojipeT Avires 
salt and weapons for the multitudinous 
fruits of the wilds, for fooel, for medicine, 


II. — In the Underworld Treasures 

for manufacturing processes, upon which 
wc have eome to rely. 

It is strange at first sight, and yet in 
keeping with the due order of our affairs, 
that at the present time we should reeeive 
important supplies of the most precious 
of all metals from the labour of half-naked 
blacks in benighted Colombia. It is thence 
that we derive indisjiensablc contributions 
to our stock of platinum, which, the 
anathematised waste of a former genera- 
tion, is to-day worth in hard cash at least 
twice as much as gold. 

London is built on a foundation of 
radium. Pitchblende, formerly used ex- 
clusively for the staining of glass, was 
thrown year after year on vast dum])s, 
and used from time to time in making 
foundations, as to-day the refuse from 
furnaces is used. There is radium in- 
calculable in those foundations, in the 
London underworld. And in the old days, 
when the properties and value of platinum 
were unknown, this incomparable metal 
was regarded as a curse by the men who 
mined in South America for gold. The de- 
scendants of the slaves vrho worked under the 
bygone conquistadores arc still in the field, 
so to speak. All the labour of the 
tropical and sub-tropical Ameri- 
can continent is done by the de- 
scendants of the negro slaves of 
a bygone gc^neration ; negroes 
whose ancestors, twenty - eight 
centuries ago, were toiling in the 
mines of Africa to enrich the 
temple of Solomon. But to-day 
they are repairing the extrava- 
gant methods of the sable miners 
who worked under the Spanish 
yoke and lash ; they are winning 
treasure to-day from the waste 
heaps of a century ago. 

Platinum in bulk is derived, in 
the main, from the Ural moun- 
tains, where an English company 
is at work with a capital of a 
million and a half sterling. The 
44 


of the Humble Artificial 

Colombian platinum is gained, as to great 
part of it, by means of plant and apparatus 
as primitive as that with which the native 
pearl-diver equips himself. The men dig and 
wash the soil along the watercourses near 
and in which the precious ore is found ; 
women and girls, naked and unashamed, 
dive and dredge the rivers. A stone to 
make her sink, a little dish in which to 
scoop up the gravel from the river bed and 
bank, a calabash into which to drop her 
haul — that is her outfit for winning from 
its bed the most ])reeious ore in the world. 
It is strange to think of these poor benighted 
people handling this indispensable ore. 
Platinum has taken its place as a jirimary 
essential in the chemical arts. The mere 
tyro on a motor-car, with accumulator 
ignition, knows how disastrous is his 
position if the platinum points of his coil fail 
him : the man with a fountain pen fears 
nothing so long as the platinum tip of his 
nib remains unimpaired ; the uses of 
platinum wire arc manifold ; the genius 
of the electric lamp would have ))lied his 
arts in vain but for the same ore ; and 
the latter-day alchemist in his dim, mys- 
terious laboratory, who seeks the perfect 



The Burning Bush 

If a lighted match is applied this ** gas ** catches fire, flames 
brightly, and burns with a strange crackling sound 

633 



II.— In the Underworld Treasures of the Humble Artificial 


crucible, breathes a blessing on the metal- 
lurgical chemist who discovered the unique 
properties of this wonderful mc'tal. And 
yet platinum, which ends in the hands of 
the savant, has its practicable beginning 
in the primitive scoop of a naked negro 
girl, who takes a pro- 
Dusky digious gulp of air, dives 
down in the water, helped 
in her descent by a staggcTing boulder 
hitched to her sturdy loins, gropes with her 
little pannier in the mud, until her heart is 
nigh to bursting and her eyes leaping from 
their sockets, tlien thrusts herself up to 
the surface, tijitoes to the bank, and emjities 
her mud into a calabash. And the result 


is platinum. 

What a mystery it must afi seem to 
these dusky belles, that they should be able 
to coin their ])anniers of metal -impregnated 
mud into calico of Futurist hues and glass 
beads of the same raging tints. She wins 
from the turgid mud the answer to the 
latest call of science for a new mc'tal — 


ductile, hard, impervious to the action of 
the weather, defiant in the presence of heat 
and acid, inimitably soft and dedicate when 
emjdoyed by the cunning hand of the 
photographer. The gracious features of 
the Queen of England are transmitted, in 
photographic reproduction, by the aid of 
a metal ripped from the* oozy bed of a 
Colombian river by a strapjiing, unclad 
daughter of the wilds. The platinotyj)e 
presentment of tlie King and Queen are in- 
disputable links in our cliain of Empire ; 
those links are forged for us by this dusky 
Amazon, whose life in Colombia is ideal 
when it runs upon lines such as these : 

“ In the country a man can locate his 
house in the woods without fear of dis- 


turbance, erect it in one day from the 
wild gro^vth surrounding him, and soon 
have a clearing made in which he can grow 
three crops of maize corn in a year. He 
must not plant more than his children can 
protect, however, from the wild parrots 
and animals, which like cultivated food. 


The plantain and banana produce within 
eight months from the seed, and thereafter, 
without much care, yield a continual 
harvest. The yam and yucca, a species of 
potato, yield very quickly, and are very 
hardy. Sugar-cane, once planted, is always 
present. With these products around him, 
and the river near to supply him with fish, 
the native is hapj)y (with the excejition 
of 30,000 untamed Indians, the natives 
are all the offspring of emancipated African 
slaves), depending for his meat upon the 
wild animals he can kill with his spears 
made from the laneewood of the country, 
or which he can entrap. . . . His only 
necessity for money is to j)rovide for salt, 
rum. tobacco, clothes, and the machette, 
or long knife, which he uses for every pur- 
pose, from picking his teeth to cultivating 
his lands.’* 

Since that time the native father 
has taken to digging and dredging for 
platinum on the river bank, while his 
daughter laves her lissom limbs down in 
the depths where the ore hides in tlie mud. 
The picture of this Alpha and Omega of 
one of the most urgent needs of science is 
striking, but not isolated. It was the rise 
in the price of spices which drew Columbus 
and his adventurers from the Old World 
to the New. Columbus sailed to the West 
in quest of the East, and died believing 
that America was the veritable China of 
Marco Polo. Spices, grown by the humblest 
of natives, called him to the West as it had 
drawn Da Gama to the East, round that 
continent which no man had circum- 


navigated since the bold emissaries of 
Necho, two thousand years before, had 
skimmed in terror, landing upon the coast 
to sow and harvest their 


corn. Thus they pro- 
visioned themselves for 


A Voyage 
of Terror 


the prime adventure — the turning at the 
southern extremity of the land, whereafter 
they saw the sun, which previously had risen 
on their left hand, rise upon their right. 

We still sail to the east by varying 
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Platinum Mining in the Northern Urals 

{Draun by Harold Oakley) 

‘The thickness of the platiniferous gravel does not exceed 4 feet,” says the artist, **this is covered by 
turf, or overburden, to depths varying from 5 to 20 feet The pay- gravel, from open cuttings or shallow 
tunnels under the turf, ^s hauled in carts up an inclined platform — as shown in the drawing — over an up- 
nght cylindrical lank, about 7 or 8 feet in diameter, which has a floor of iron plate with f-inch holes in 
with a central revolving shaft with arms Here the gravel is washed, and the platinum is won ” 
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routes to gain the spices which lured 
Columbus and Da Gama and Magellan from 
the sanctuary of Spanish and Portuguese 
harbours. We still find the spices in the 
hands of native husbandmen. Our pepper, 
ginger, cinnamon, cloves are all grown by 
native industry. Our luxuries are furnished 
by men and women whose wages would not 
support a self-esteeming London cat. The 
cup which cheers but not inebriates is filled 
at the instance of the native, who provides 
also the coffee and chocolate and cocoa 
which creep into competition. The King’s 
state-coach and the plutocrat’s motor- 
brougham both owe their mirror-like i)olish 
to the efforts of our fellow creatures of the 
wilds, who harvest the strange product of a 
tree provoked to a morbid secretion by 
the attacks of the lac insect, whose cousin, 
the cochineal, yields relatively generous 
guerdon to its native conservators in tem- 
pestuous, blood-stained Mexico. If the re- 
turns be quick, however, the profits are 
small per cochineal insect, for, before he 
collects a pound of Coccus cacti, the native 
must collect 72,000 picked insects. 

Luxury and commerce are not alone 
dependent on the efforts of the native ; the 
atmosphere of the most 

FranKincense historic fanes in Christen- 
and Myrrh perfumed with 

incense cultivated by the alien hands of 
unbelievers. Our frankincense and myrrh 
and the benzoin, which is an essential in- 
gredient of incense, arc all grown by the 
more or less uncivilised native's of parts of 
Africa, Arabia, and Indo-China. My lady 
in her sables derives her furs from the gory 
hands of the semi-savage native trapper; 
m’lud upon the bench takes his immaculate 
ermine for his judicial robes from the re- 
sources of the man of the backwoods whose 
path lies where the King’s writ runs not. We 
owe every motor tyre, every rubber spring, 
without which railways would be impossible, 
every surgical instrument of vulcanite, 
every tobacco pouch, and telephone instru- 
ment, to the savage who either for the 


smallest pay, or as rent for the right to 
live, penetrates the dim steaming forest to 
collect the indigenous rubber, or cultivates 
the plantations in the East to which so many 
millions have recently gone. 

And so one might continue through the 
whole, gamut of the appiu:tenances of 
civilisation — ^the treasures 
of the humble are the 
supreme gift of lowly 
labour in wild ways and unfrequented paths 
of life to the powers which run creation. If 
the strike fever should ever animate the un- 
mighty of the world, if the unorganised 
should organise, if the savage should take 
a holiday, if a thought of the utter de- 
pendence of his lords and masters upon 
himself should ever enter his wild and 
woolly head, the world would, so to speak, 
stand still. The strange, inarticulate men 
of the mysterious lands are the actual 
producers ; we only transmute, fashion 
the raw material, make food from crops, 
which they have grown. We ennoble 
monarchs’ crowns with diamonds for which 
they have mined and blasted, and with 
pearls for which they have dived amid 
sharks and devil-fishes, and into sea forests 
filled with perils dire. 

Perhaps the relations between the civilised 
and the uncivilised peoples of the earth 
less resemble those between queen and 
worker bees than those which mark the 
economy of a colony of slave-making 
ants, which, having captured and sub- 
jugated and disciplined a community 
of less j)owctful ants, become eventually 
not the masters but the prot^g6s of the 
slaves. If the Colombian girl should dis- 
card her boulder, and her contemporaries 
in the wilds of East, West, and South should 
emulate her example, civilisation would 
suddenly cease, for its members would 
themselves have to take to the wilds, there 
vainly to toil and to die, in the effort to 
make good the deficiency in the supply 
of the previously unconsidered treasures 
of the humble. 
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TRAINS THAT CROSS THE WAVES 
By E. A. Bryant 
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A Link in the Line from New York to Cuba 


A Railway Out to Sea — Two Score Islands used as Stepping Stones 


W HEN Mr. TI. M. Flagler, an Ameri- 
can oil king, died tlie other month, 
leaving a fortune of twelve millions 
sterling, referenee was made to a railway 
which he had built to connect Miami with 
Key West. That railway, whieh is neees- 
sarily a mere name to most people in this 
country, represents one of the most romantic 
and spectacular engineering feats in the 
world. It embraces mu(*h more than the 
name of the railway implies. Key West is 
simply a coral island, sixty miles out in the 
sea, a dot of land seven miles long and from 
two to three in breadth. Why a railway 
there ? 

As a fact, the system is a link in the line 
from New York to Cuba, and by the 
building of this railway a passenger covers 
the entire journey of some two thousand 
miles without once quitting his train. 
That train takes him, by stepping stones, 
to sea, until it reaches Key West, and there 


it runs aboard a steamer and gets its(*lf 
transported for the remainder of the voy- 
age, 91 miles due south, to Havana, the 
capital of Cuba. The line was built in the 
face of difficulties more to be expected in 
connection with navigation than with rail* 
way engineering. It involv(*d the calcula 
tion by the engineers of the height of waves, 
the depth of seas, the force of winds, the 
nature and effect of currents, and all the 
phenomena proper to the calling of those 
that go down to the sea in ships. But it is 
a railway that results, a railway which 
braves the rude waves of the Atlantic on 
the one hand, and the swelling waters of 
the Gulf of Mc'xico on the other. 

The sea line is really a marine extension 
of the Florida East Coast Railway. Begin- 
ning at Miami, on the east coast of Florida, 
it keeps the mainland for eight-and-twenty 
miles, then enters a swamp known as the 
Everglades, a tangle of mangroves, from 
b37 
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which, at the end of a further 17 miles, but in the majority of instances the work 
the line emer^t^s at the coast and jumps was that of navigator as well as engineer, 
out to sea. The feat is rendered possible and it was necessary to construct embank- 
by the existence of a great number of ments and viaducts in the aggregate many 
coral islands — the Florida Keys, as they miles in extent. Where possible, the 
are named. These coral islands extend embankment has been employed ; but 
from the cast coast of Florida and curve where the water was too deep, embank- 
south and west into the Gulf of Mexico in ments run out from island to island as far 
a bow, 200 miles in length. Key West is as i)raeticable, and the remaining gap over 
one of these keys, standing 60 miles south deep wat(T is closed by huge bridges and 
of Cape Sable, and rather more than 90 viaducts. There was a s(*eond, and that 
north of Havana. Now upwards of two not a constructional dilfieulty, in the way 
score of these islets or k(^ys arc used as of running an embankment from vnd to end 
ste])])ing stones for the line, which, from of the line. For nearly six score miles this 
Miami on the mainland to Key West, line runs out to sea, and so ojiposes a 



Map of the Railway that Crosses the Waves 

where the steamers take up the story and formidal)l(‘ barrier, not only to tlu' tides, 
the trains, covers a distance' of 154 miles. but to navigation. It could not b(' jier- 
Age after ag(', away back in the twilight mitted to have oec'an-going craft, })assing 
of the world, insignificant laboun'rs toiled from the Atlantic to the Gulf or vice 
to lay the foundation of tlu* scheme which versa, butting into a colossal rampart 
an oil king has crowned. Tlu' coral polyps thrown uninterrupti'dly across the fairway, 
built the Florida K(‘ys, as the nummulites So of the ten bridges that span the open 
built the material for tlu' Pyramids. They sea, three arc drawbridges, which open for 
raised the islands from the bed of the craft as the Tower Bridge opens to give 
ocean, creating them with their own cal- right of w^ay up and down the Thames, 
careous skeletons. This chain of islands Seven years and four millions sterling 
that flank the east coast of Florida is went to the making of this unique line, 
wholly composed of coral — a long sueees- and from the time that work was in full 
sion of keys, parted one from another by swing there were seldom fewer than 3,000 
various distances of oj)en sea. Some of men engaged. Thi* surveying and laying 
them are but a few yards ajiart, in other of the line constitute one of the most 
eases the distance is a matter of miles, remarkable romances in engineering 
Some are barely topjied by the waves, annals. The terrible Everglades are one 
others lie deeper. It was possible for men vast swamp, infested with man-eating 
working dryshod to link island to island, alligators ; many of the larger islands are 
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no better. During? the survey of these 
primeval wastes men were frequently lost 
for days together. In spite of the eare 
exercised, a grave omission led to a serious 
postponement of the work. When the 
line had reach(*d Key Largo, a deep lake, 
half a mile wide, and hiding a 
colossal aeeretion of jieat was 
discovered where a firm bast* liad 
been expected. And it took two 
huge dredgers fifteen months to 
remove this vegetable sponge before 
foundations could be laid. 

Storms caused repeated intcTrup- 
tions. Om* drove a great mass ol 
material and plant to s(‘a ; anotlier 
wrecked one ol the houseboats in 
wliieh a large nunilier of tlu* work- 
m(‘n wTre lodged, with serious loss ol 
lift* and tlamage to property. Con- 
sidering the nature of the iindt*!’- 
taking, however, the casualtit‘s wxre 
surprisingly small. The organisation 
w%as admirablt*. The negrtx's were 
lodged in ttnls on tht* islands; tlie 
wliite mt*n on houseboats. ]^vt*ry 
crumb of food and drop of w^attT 
had to ]>e transjiorted frtan tlie main- 
land, and it was all exeellenllv done. 

It is a notable fact that this rt*- 
markable line, like the Panama Canal, 
was built entirely on total abstint nee 
principles, the introduction of alcohol 
into the camps and boats being abso- 
lutely forbidden. 

The engin(*(*ring work teemed with diffi- 
culties. The maximum d(*pth of sea to be 
crossed was 30 feet, the average OJ fc*ct, and 
the minimum — this applying to many miles 
of the course — only a few inelies. At the 
outset the mangrove swamp mentioned 
had to be dredged and drained and laid 
with rock and sand to jiroeure the neces- 
sary foundation. The plan was to employ 
two dredgf‘rs w^orking on ])arall(‘l lines, 
digging a channel for themselves, and 
casting up the (*xcavated material to form 
an embankment in the centre. Where it 


w’^as impossible for these and other dredgers 
to work their way afloat, they W(*n* hauled 
ashore, litted with wheels, and run along 
a tem])orary traek. 

The sea works involved, of course, quite 
different operations. The plan ado])ted in 


the ease of narrow^ betwe(*n islands w as 
to build up from the* S(*a-b(‘d embank- 
ments of eonen‘L(* ninforee'd with steel. 
Where viaducts were* reeiuire*d the like 
materials were enijiloyeel. Piles were elriven 
for a foundation of from 4 feet to 10 feet. 
A ee)fferelam was th(*n placed over the site 
of the viaduct pier, tlie water w^as pumped 
out, and a 3-feet floor e>f concrete laid. 
After this had dried the pile s were out off 
at the level, a wooelen scaffolding for the 
piers erected, the steel framework was 
anchored, and the* concrete placed in 
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Knight’s Key Bridge 
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EN ROUTE FROM NEW YORK 

^D) 

During the building of this line storms caused repeated interruptions One drove a great mass of material and 
loss of life and damage to property To-day the tram runs from New York to Key West All told 




CUBA-THE LINE SWEPT BY STORM 

G. II. Davis) 

to sea; another wrecked one of the houseboats, in which a large number of the workmen were lodged, with serious 
railway, after leaving the mainland, crosses 47 islands, and runs 111 miles of its 154 out in the open sea 
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position, in blocks of one cubic yard. 
Four weeks were allowed for drying*, then 
the wood(‘n scaffolding was taken away 



Ih t Hottia / hot i,raphu Lomttn Ini 

Bahia Honda Bridge — ^5,000 feet long 


and floated off on barges, to be used for 
similar op(Tations elsewhere. 

The longest viaduct, that from I^ong 
Key to Conch Key, stretches 10,500 feet ; 
the second extends 7.300 feet across the 
channel of Knight’s K(\v ; a third crosses 
Missouri Key cliannel, a distance of 7,800 


feet ; w^hile the fourth, spanning the channel 
at Bahia Honda Key, is just short of 
5,000 feet in length. There arc thus 
jiractically six miles of viaduct 
in the open sea. The longest 
consists of 180 spans, each of 50 
f(‘et. Tlie piers lor all the spans 
have bases at roek surface of 
28 feet, tapering to 20 1 fe(‘t at 
tluir highest jioint. The crown 
of the arehes is 28 feet above 
water, but the track itself is 
3 feet higher. A careful calcu- 
lation shows that the highest 
antici])ated wave does not men- 
ace the salety of the trains even 
thougli the rudest storm should 
buffet the viaducts. 

S])eeial plant had to be de- 
vised for the woik of the line, 
(’oal or wood could not be ob- 
taiiud lor boikrs of any but 
the sea-going craft, so internal 
combustion engines were used. 
The hn(‘ ma\ be said to have 
been built in the main from 
boats, and a strange assortment 
^ ()1 craft they had. There WTre 

’ 3 tugs, 8 stern-wheel steamers, 

30 gasoline launches, 14 house- 
boats for the white workmen, 
8 boats fitted with cranes and 
eoncr(*t(‘ mixers, 3 floating pile- 
drivers, upw^ards of a hundred 
barge s and lighters, and a com- 
pl(t(‘ floating machine shop. 

Much of the material for bal- 
lasting w^as, of course, available 
on th(‘ spot, but a fleet of vessels 
w as alw ays at w^ork transporting 
lumber, ston(% steel, cement, and 
the like to the scene of operations. Under 
the circumstances it is not surprising to 
learn that the cost of making the viaducts 
averaged £100,000 ])er mile, and the land 
grading over the numerous islets upwards 
of £1,200 per mile. All told, the rail- 
way, after leaving the mainland, crosses 
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47 islands, and runs 111 miles ol its 154 out train runs from New York to the coast ot 
in the open sea. It includes, in addition Florida, out to sea across the stepping- 
to 6 miles of viaduct, 80 miles of embank- stones and the great st^a viaducts, to Key 
ments across the islands, 28 along the West, where it puffs its way on to the deck 
mainland, and 40 miles of earthwork. A of a steamer equipped with rails, makes 
little town was created at Knight's Key fast, and sails the remaining 91 miles 
when rail-head reached that point, 109 miles south to Havana. The Florida Keys are 



A Floating Workshop 

The railway was built from boats such as this, and many workers were drowned owing to their breaking 

loose during severe storms 


from Miami, and within two years of the no longer the abode solely of alligators 
ineej)tion of the scheme trains ran thither and strange hermit men. The romance 
to bc‘ m(‘t by steamcTs which took off their of engim‘(‘ring and (‘nterprise has sup- 
cargo and passengers. But the next forty- planted the romance of the two or three 
odd miles rt'quired five years to complete, nu n, in those scores of dismal silences, who 
The time was not wasted, for in the interval had lived there from time out of mind, 
an army of men reclaimed some nine voluntarily marooned, subsisting upon lish 
score acres of land at Key West, and built and the natural vegetation of the islands, 
extensive docks and wharves and covered The railway has come, the hermits are gone, 
piers in readiness for the heavy trallic. and the alligator’s bark is drowned by the 
The line was completed in January of scream of twentieth century iron horses 
1912, and inaugurated with a modesty and on wheels, the first that ever went, under 
reserve quite un-American. And to-day the their own steam, to sea. 
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A Group of Sea-Anemones 


The Flower Gardens of the Sea 

The Wonders of Marine Animal Life which we mistake for Plant Life 

By N. F. WATSON 


T he sea has its Eden, whose serpents 
have already been discussed in these 
pages. But it has a seeming flora 
as beautiful as any that terrestrial latter-day 
Edens afford. We feast the eye upon a 
sea -picture radiant with colour and beauty, 
delicacy and intricacy of outline, such as 
makes the tyrannous head gard(mer angry 
wlien his mistress asks for a similar picture 
in lier own pet borders. 

“ Such colours can’t go together, ma’am,” 
he assures her ladyshi]), ignorant of the 
fact that Nature, the greatest and first of 
all landscape gardeners, is utterly against 
him. 

Blit in respt‘ct of the sea-garden, he is 
right, though not in the way he thinks. 
Unless we can all follow the immortal 
Alice into Wonderland, or the realms 
beyond the Looking-Glass, we cannot have 
live animals as vegetable growths, any more 


than it may fall to our lot to have plants 
as live animals — in spite of the fact that 
a younger, though not necessarily lesser, 
Darwin assures us that plants see and 
think and have, as it were, “ a brain, a 
cerebellum, too.” 

Our sea-garden is all alive ; alive, not in 
the sense in which plants are alive, but as 
animals are alive. Alive, voracious, car- 
nivorous are these features of the sea’s 
beauty spots. Aristotle knew all about 
it, of course, but you would be exceeding 
successful if you convinced the average 
man about town that these beauties of the 
deeps have as much life and activity, of 
a sort, as the octopus, and pretty much 
the same sort of manners as that fearsome 
beast. Corals are animals, not insects — 
animals which raise bulwarks uncharted in 
the seas, to send stout ships shattered* to 
the Port of No Return. And sea-anemones. 




The Garden of the Sci 

Almost as vivid in coloration ns iht flower like se i inemones 1 DtbCO^om^ Kcntt Gunt D(sco'>om^ 
Hiddont (both expanded) J Tcilti crii>b>tcornts ind 4 Ctmnihus nobtlts aie (.(.rtiin fish ind cru l cc ins 
such IS S Amphprton bicmcits 6 Amphtptton ntrcuU md Gimt pr iwn J-slhrnon 
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which form the sea-gardens, are animals 
in the same class. They are all polyps. 
The first-named is a little animal secreting 
coral; the second is a polyp which does 
not secrete coral. But each is an animal. 

Your flower of ocean may be a perfect 
lady of her kind, or a 
humble member of the 
sterner sex ; in communi- 
ties you find both sexes 
intertwined in a sort of 
systematic confusion. 

Rarely you find the two 
sexes combined in one and 
the same individual. Lei 
it be added that “ rarely 
find ” is written advisedly, 
for deep-sea anemones are 
myriad-fold more numer- 
ous than searchers. 

Their forms and color- 
ation and habitat are 
very variable, but to ar 
rive at a clear conception 
of the absolute animalism, 
so to speak, of the ane- 
mone, let us take a swift 
glance at the structure of 
a generalised group of 
anemones. Every beauty 
not without savour has 
her sting; and the attri- 
bute is not denied the 
sea-anemone. In fact, it 
has an enormous number 
of stinging - cells. These 
cells are located in vari- 
ous parts of the body, but 
chiefly, of course, in the 
many tentacles, which, in 
miniature, are in effect as 
the tentacles of an abnor- 
mally equipped octopus. 

The octopus merely has his clinging, clammy 
tentacles furnished with loathsome sucker 
discs. The sea-anemone has multitudes of 
implements for the capture of prey, and 
doubtless for defence. 


The tentacles arc armed with a vast 
number of microscopic vesicles. Each of 
these vesicles is one of the so-called stinging- 
cells. Each contains an acrid fluid and a 
spirally coiled thread. When the animal 
comes in contact with its prey, not one. 


but thousands of these stinging-cells burst, 
and each ejects with considerable force the 
said filament. This filament bears a sharp 
point, and is often barbed, after the fasliion 
of the vegetable villainies which pierce the 
645 



Denizens of the Sea-Gardens 

The classes are: (1) Rhizopoda,, (2) Flagetbs, (3) Infusoria, (4) Sponges, 
(5) Hydrx, (6) Sevphozoa (girdle - of - Venus), (7) Echinoderms (star- 
fish), (8) Ptathelminihidx, (9) Myzostomidx, (10) Nemathetminthidx, 
(11) Trochozoa, (12) Chxtognathes, (13) Arthropoda (crabs), (14) Hemidordx, 

(15) Cordx (fish) 



A Group of Jelly-fish and Sea-Anemones 


(Drawn by A 

1. PelagtSL nocttluca. 

2 Rhtzosioma. cuvtertt 

3 Atptasta mufabtlts 


hatifax Muckley) 

4 CertAtithus membraLnaceuo 

5 Anemoma. contartnt (growing on Zostera) 

6 PalythoA axineUa, 
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unsuspecting 
hand whicli in- 
nocently bmshes 
over the golden 
crests of a certain 
famous rascal of 
the O p nnii a cacti . 
The anemone’s 
filament, like the 
cactus, strikes 
home and affords 


Jh 0 A Utlvett 

A Common Medusa 

another famous example 
of Nature repeating her- 
self. The filament here 
])lays precisely the part 
of the cobra's fang. As 
the implement enters, a 
poisonous fluid, emerging 
from its core, enters the 
centre of the wound, ex- 
actly as serpent venom 
penetrates the flesh which 
the fang has bitten. 

The poison benumbs, or 
even kills. At any rate, 
all the tentacles close 
tightly down upon the 
prey, and there is no es- 
cape. What is the prey, 
and how is it to be as- 
similated ? One was tried, in an aqua- 
rium, with a halfpenny, swallow^ed it, and 
finding it less succulent than necessity de- 
manded, rejected the coin as base. But 
shrimps, prawns, marine worms, youthful 
confiding crabs, snails, and fishes are 
among the common details of daily diet. 
There is a vulgar saying, applied to the 
greedy, that one’s eyes may be bigger than 
one’s stomaeh. The saying has no relevancy 
in anemonie circles. The anemone can 



swallow a creature much larger than itself — 
can and does. Let us take a trip, in horrid 
fancy, into its internal economy. The 
tentacles, or arms — the grasping apparatus 
— encircle an opening wdiich is a sort of 
general receiving department as well as 
an ejector. It is an elastic tubular opening 
communicating with a large, muscular, and 
deeply grooved stomaeh. That stomach 
is one of the great natural marvels of the 
animal erc'ation. In comparison witli this 
organ, the stomach of the 
ostrich, which is supposed 
to receive with equal 
equanimity an umbrella 
or an onion, may be con- 
sidered a m(‘r(‘ symbol of 
dyspeptic delicacy. For 
the anemone of the seas 
absorbs not merely Crus- 
tacea — shrimps, prawns, 
and the like — but actually 
large shellfish. 

(Generally speaking this 
masterpiece in stomac*hs 
abstracts the nutritive 
juices of the food re- 
ceived, then ejects the 
innutritious residue from 


A Colony of Polyps 


the same passage 
by which it en- 
tered. But it 
can do better 
than that. That 
bald statement 
does not repre- 
sent justice to 
this discriminat- 
ing and powerful 
organ. It can 



The 


Piuto A UUyett 

Umbrella 
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receive, drain, and eject the shellfish ; it 
can accommodate and assimilate a fish 
larger than the entire anemone. It can 
reduce shrimp or prawn to a residual pro- 
duct hardly worth considering. A curi- 
ous thing is that, although the anemone 
does habitually feed upon thcvse crustacca, 
you invariably find, in the proximity of 
certain species, a deliciously inviting-looking 
prawn scarcely to be discovered elsewhere. 
It cannot be that the anemone follows the 

prawn ; it must be that the 

prawn goes to its potential de- 
vourer. That, however, by the 
way. It may be a product of 
that system of animal partner- 
ships called commensalism, to 
which we shall presently have 
to return. 

The anemone, as we have seen, 
may, in a not very delicate but 
expressive Americanism, “ bite 
off more than it can chew.” It 
may engulf prey too large and 
angular or corrugated to make 
possible return by the way in 
which it entered. What is then 
to happen ? Is the sea-anemone 
to die, as a python has been 
known to die after swallowing a 
goat with horns too large for 
even an efficient constrictor to 
master ? Not so the ancihone. 

It achieves a feat so marvellous in lowly 
life that an actual example must be cited. 
Here was a moderate sized specimen of the 
Actinia crassicornis species, which had swal- 
lowed a live scallop-valve of the size of a 
saucer. Scallop shells, as we all remember, 
are in certain instances so large as to serve 
as baptismal fonts. The present one, though 
not so wide as a font nor as deep as a 
font, served. It was so much larger than 
its receptacle that it absolutely closed the 
passage between the stomach and mouth 
of the anemone. The latter was, therefore, 
literally partitioned in two halves, with the 
shell rigidly fixed as the dividing wall. 




The anemone was in the same predica- 
ment as the horse which has swallowed a 
poison. The horse cannot vomit, and in 
such circumstances must die. The anemone 
was in the same difficulty, but it had a 
remedy. Instead of meekly yielding to the 
force of circumstances, it set to work neatly 
to repair the ravages of the too ample and 
indigestible meal. The passage between 
mouth and stomach, be it remembered, was 
absolutely sealed, and death from starva- 
tion dire seemed at hand. But 
under the observation of a good 
naturalist the anemone was seen 
to master the untoward acci- 
dent. A new mouth, armed with 
two rows of tentacles with an 
adequate endowment of sting- 
ing-cells, was formed on what 
had been the basal side of the 
body; the master self-surgeon 
had fornu'd a new channel by 
way of which food (*ould reach 
the under side of the stomach, 
access to which by the ordinary 
channel was barred by the un- 
happy cousin of church fonts. 
Nor is that the only wonder in 
the life story of tins sea animal, 
which simulates the form of a 
posey new plucked from the 
dewy garden. 

Sea-anemones may leave the 
parent body in swarms as eggs, or, in some 
cases, hatch before making their escape. 
After a certain amount of freedom — a sort of 
equivalent of our own old-time grand tour, 
or the modern Geiman Wander-year — the 
stripling seeks a local habitation, if not a 
name. It attaches itself to a rock, or pebble, 
or to a crab, or is clutched to the arms of 
the latter; and thinks upon domestic and 
parental responsibilities. Once settled, the 
sea-anemone is, as a rule, a tenant for life, 
except in so far as the vicissitudes of tide, 
current, and storm may affect its plan of 
life. But sometimes it does desire change 
of quarters. Up to this point it has been 
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Photo A Ulhett 

A Rare and Beau- 
tiful Medusa 




PhotLS A UUyett 

Beautiful “Flowers” of the Sea 


6. A Living Cluster of Grapes 8. A Portuguese Man-of-War 

7, A Sea-anemone 10. A Sea-fairy from Nice 

9. A Colony of Living Creatures — the Sea-fern 
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iJiot 1 I //) a 

A Sea Slug 


authored l)y a fleshy stuinj) to the ehos(‘n 
foundation. But A^hcn the time loi removal 
e*eime‘S the little animal, as it e*annot take 
up its bed and valk, takes uj) list If. It 
may mo\e by a slulin|T, slithering motion 
alon^ the slippery surface of the rock, or 
it may e‘Veu achie've a sort eif semi- 
seimersault, and flaunt it merrily, witli 
aerobatic jjait, ujiside elown, ujion its 
ve'itieal tentae*le"s. But such removals uie 
generally attended b> a more or less seiious 
disintegration eif the beiely eif the little 
animal. It leaves behinel it fragmemts of 
its foot-stump, firmly adhering to the rock 
to whicli it had been anchoreel. Merc 
unimaginative house‘holders eieelare that 
thre*e removals are worsen tlian a hre ; but 
in anemeineelom the ease is altered. The 
more the removals, the more the anemones, 
for from each fragment of anemone left 
upon th(‘ rock, an entirely new sea-anemone 
grows up, while the jiarent body renews 
its own stnieturc without puliliely adver- 
tised ineonvcnK'nee. In fact the creature 
thrives upon liardshiji. 

PeThaps it sliould, in its character of 
supjiosed vegetal growth, bear partition and 
sub-division. Cut an ane mone in halves and 
those halves become two 
anemones, w^hether the 
cut be made jierpendieu- 
larly or across the middle. 

Slice off the tentacles anel 
new ones bourgeon forth. 

Their powers of resistance 
are indeed as high as those 
of some of the bacteria. 

They may be immersed 
in water hot enough to 


blister their skins, then ex- 
posed to a temperature no 
higher than freezing point, 
they may be kept without 
food for a twelvemonth, 
and yet recover ; they may 
be safely submitted to the 
test of the exhausted cham- 
ber of the air-pum}) and 
\tt remain living animals. One thing they 
(*aimot stand. Just as surely as any and 
every amphibian ])crishes in salt water, so 
in fresh water docs the anemone yield up 
its oft -menaced life. 

Our Ikitish trout may have been tickled 
b\ a discussion in the Times as to whether 
they are colour-blind; the same epiestion, 
if we could speak the language of anemones, 
would probably arouse derision among the 
Actinia . Pe rhaps, after all, their marvellous 
colourings, their fiery-red and apple-gri'cn, 
their yellow and white, their rich browns 
and gri'ens, their rainbow-tinted hides 
and timtaeles, which give to tropical waters 
their suggestion of gardens of unmatched 
beauty created for Neptune and the miT- 
maids, or as solace for Matthew Arnold's 
lu'gleeted merman — perhaps, after all. the 
brilliant coloration nitiy have been less 
the result of sexual jireierences than adapta- 
tion to cm ironment. Miss Anemone may 
not have been influenced in her choice of 
a lover by his raiment, matching the coat 
of many colenirs, so much as by jiroximity 
of a possible mate arrayeel m garb best 
suited to the neighbourhooel. 

But the crab makes no mistake when 
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choosing a passenger. lie sticks an There is, then, no doiil)t as to tlie true 
anemone, or invites it to mount, either animal eharaeter of tlu' sea-anemone, 
upon his back or uj)on his claws, and away The (Greeks had a triua* eoneejdion of the 
they go together, life partners very often, nature 6f the annual when they gave it 
When the crab moults his shell he is its nanu*. e/A////o.s : our aiu mone " siinjily 



I hotf b-i pttuns^ton tj the {fneenstand hoiernment 

A Giant Anemone (Dtscosorrm) 

This photo shows the anemone only two-thirds its natural size 


mightily anxious to take wdth him the shows our ancient ignorance of the character 
passenger w'ho has ridth'ii upon the shell of the creature, for our title for the tiny 
newly cast, and if the odds be against him, lovely beast is derived from a Gr(*ek word 
and he cannot get that one, his heart is signifying a wind flower easily stripped of 
heavy within him until he secures another its petals by the breeze. Our real anemone 
partner of the same species and hue. The is, of course, that fragile beauty of the 
anemone is mask and decoy for him ; tlic woods. Those of the sea, which are re- 
travclling crab is a perambulating larder ‘ garded as flowers, are the true animals 
to the anemone, in that it carries the which compose the faneied gardens of old 
hungry polyp to rich supplies of food ocean. 
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Ideal Sections Through the hiartb 

{Drawn by John Gauld) 

Illustrating a probable mode of evolution of its internal structure. The upper diagram indicates 
tongues of stony material separating from the earth’s matallic core and carrying outwards the 
radium which at a later, more mature period (lower diagram) becomes still more concentrated in 

the outer crust 
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The Heat of the Earth 

Is our Planet Growing Hotter ? — ^How the Discovery of Radium has Revolutionised Scientific 

Theory regarding the Earth’s Heat 

By ARTHUR HOLMES, F.G.S., A.R.G.S. 

^ iff hot of 7he Age of the Eatth'* 


I S the earth growing hotter ? Will our 
planet one day be explosively scat- 
tered through space by the excessive 
heating of its imprisoned interior ? These 
are the qut‘stions, so sinister in their cata- 
strophic suggestions, and so intimately 
concerned with the destiny of our globe, 
which we must here att(‘mpt to answer. 

The faet that the earth is continually 
losing heat — paradoxical though it be in 
the face of our introduction — admits of no 
doubt, for, as th(‘ earth’s crust is penetrated 
by tunnels and mines, a steady increase of 
temperature with depth is always encoun- 
tered. On the average, the ttmiperature 
rises one degree centigrade in every 100 feet, 
and just as water will flow down a surface 
which drops 1 foot in every 100 feet, so 
heat flows down this temperature slope 
and escapes into outer space. 

A spectacular, and therefore more con- 
vincing, proof of the escape of heat is pro- 
vided by every volcanic eruption. The 
fumaroles and hot springs which accom- 
pany, and survive the last stages of, 
volcanic activity, tell the same story. It 
should be remarked, however, that all the 
heat which bursts from the fiery throats 
of the earth’s volcanic safety-valves in 
the course of a year, scarcely amounts to 
one-tenth of that which passes silently 
from beneath our feet. 

This evidence would seem to prove con- 
clusively that the interior of the earth must 
be very hot, and that in the past the whole 
earth must have been much hotter than it 
is to-day. And until ten years ago it was 


accepted without controversy that such 
was the case, and that the earth, starting 
as a molten globe, had gradually cooled 
down by the radiation of its internal store 
of heat into the infinih' coldness of outer 
space. So well founded was this belit'f that 
Kelvin, in one of his most important investi- 
gations, calculated that between twenty 
and forty million years had ela))sed since 
the earth’s surface first became terra firma. 

Radioactivity, however, had yet to be 
discovered. With its unanticipated appear- 
ance on the horizon of the scientific sky, 
came the suspicion that Kelvin’s treatment 
of the problem was fallacious and mislead- 
ing, though, indeed, unwittingly so. The 
geologists learnt with gratitude that they 
need no longer be embarrassed by his for- 
midable time limits. Vast stores of energy, 
which previously had been altogether un- 
suspected, were revealed for the first time, 
and for a while the geologists thought they 
had in their possession a blank cheque on 
the bank of time, which could be filled in 
as they pleas(‘d. Kelvin had regarded the 
earth merely as a spendthrift, living care- 
lessly on her accumulated capital of cosmic 
heat. He never dreamt that a powerful 
source of income would be found in the 
inner recesses of the atom. 

In 1903 came the announcement from 
the Curies’ laboratory in Paris that radium 
is constantly giving out energy in the form 
of heat, a sufficiently startling assertion 
to awaken the keenest interest throughout 
the scientific world. All the radioactive 
elements were at once examined from this 
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new }>oint of view, and the amount of heat 
given out by the families of whieh uranium 

r 

} 



Ihilp K.ert y Jc-<- Lo t Sydtuy 

Bed’s Bore 

From this Australian bore, 1,706 feet in depth, 
5] million gallons of water with a temperature 
of 109** F. flow daily. The question of the source 
of the water’s heat has aroused much controversy 

and thorium arc the parents, is now well 
known. Every atom is considered to be a 
tiny universe made up of a whirling assem- 


blage of still more minute particles, and 
intenstly charged with energy. The radio- 
activity of an atom consists in this, that 
its nucleus explosively breaks up from time 
to tim(‘, setting free some of the previously 
locked-up energy, and thus giving out a 
regular supply of heat. 

No\v the radioactive elements are found 
in all waters and gases of natural origin, 
and in all rocks and soils. Certainly, the 
proportion is exeet'dmgly small, and appa- 
rently quite insignificant. The radium in 
ordinary rocks, for example, rarely amounts 
to more than one ounce in ten million tons 
of rock. But this quantity, representing 
tlie whole uranium family, gives out every 
year sixty million calories of heat, an 
amount equivalent to the burning of twenty 
pounds of coal. And here arises a most 
astonishing and embarrassing fact. When 
all the heat radiated by the earth is care- 
fully computed, it is found that a distri- 
bution of radium averaging only one 
ounce in a thousand million tons would 
more than supply all the heat which escapes. 
That is to say, if radium is distributed 
througliout the earth to the same extent 
as in the surface rocks, then the earth’s 
income of heat must be more than a 
hundred times greater than the amount 
lost. To make matters worse, the thorium 
family, though less energetic in its produc- 
tion of heat, is much more abundant in the 
rocks, and is collectively responsible for 
just as much heat as radium and its 
associates. Altogether we must face the 
possibility that our globe is accumulating 
heat two hundred and fifty times faster 
than it can expend it. 

While for millions of years this dangcTOus 
accumulation might not result in any sur- 
face disturbance, yet, ultimately, there 
could be only one result. An era of wide- 
spread vulcanism of unsurpassed violence 
would be inaugurated ; the earth would 
become furiously ablaze with its pent-up 
energies, and, in the opinion of some 
scientists, it might even be burst into frag-* 
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merits and dispersed as a nebulous cloud elapsed time enough for its consummation 
— ^thc explosion of a world brought about again and again. Indeed, by now, the whole 
by the explosion of an atom. earth could have bt^en raistxl to the appal- 
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J>rawH by O F, Morrtlt 

The Flight of the Atoms 

With the aid of a spinthariscope, a small instrument fittetl with a powerful magnifying lens and 
containing a disc covered with a film of rinc sulphide, it is possible actually to detect the charged 
helium atoms, or a>particles, liberated from a minute particle of radium placed between the disc 

and the lens 


Wc may, however, dispel this gloomy ling temperature of 60 , 000 ° centigrade, 
picture of catastrophe, and take comfort in Our very existence tells at once against 
the gratifying thought that if such had been such a grim possibility. Moreover, the 
the destiny of the earth, there has already earth has folded its surface into the gigantic 
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wrinkles which build up most of our high 

mountain ranges. This implies that the 

earth must have contracted, just as the 

wrinkled skin of an apple tells us that it 

has dried and shrunk. In turn, contraction 

implies cooling, and thus with many an 

eloquent fold and thrust in the crumpled 

up rocks of the great mountain systems, 

the earth herself refutes our suggestion 

that she may be growing hotter. 

There are only two ways of overcoming 

this remarkable discrepancy. Either the 

radium in the interior of 

the earth is incapable of 
Alternatives . ^ . .1 

giving out heat, or there 

can be no radium there at all. The first 
alternative may at once be dismissed, for 
there are no means kno\>v7i to us whereby 
the heat output of radium can be either 
accelerated or retarded. We are utterly 
powerless to control this spontaneous and 
unceasing generation of heat. Let us then 
turn, with interest renewed, to the second 
possibility — ^that all the radium of the 
earth is concentrated in its outer crust. 
This view receives strong support from 
our conception of the interior of the earth. 
At twenty or thirty miles below the surface 
lies a deep zone of very heavy rock, and 
still deeper lies the great iron heart of 
our planet. Originally, all these materials, 
light rocks, heavy rocks, and iron, were 
intermingled in the same way as are the 
meteorites which fall from day to day. Of 
the latter, which represent to us the frag- 
mental remains of a shattered world, half 
are of iron, and half of heavy rock. 

The young and still growing earth pro- 
bably began to divide into two zones at 
a very early stage in its history, for as 
the temperature and pressure increased, 
all the stony material would be squeezed 
out of the metallic core, just as slag is 
squeezed out of wrought iron by the steam 
hanuner. The radium and its associates 


would accompany the lighter stony material, 
leaving the heavy interior with scarcely a 
trace of their former presence. This daring 
conception is justified by the fact that 
iron meteorites contain no radium what- 
ever, and also because terrestrial native 
iron contains less than any other mineral. 

So far, then, the earth had divided into 
two zones, with all its lighter rocks, and all 
its store of radium concentrated in the 
outer one. But the process did not stop 
here. Volcanic action still went on, aroused 
by the continued squeezing outwards of 
the lighter materials as they became hot 
enough to flow, and so at last the earth’s 
crust, consisting of the lightest rocks of 
the whole earth, was evolved. It is a curious 
fact that the radioactive elements — ^the 
heaviest known substances — ^are found most 
abundantly in the lightest rocks. Indeed, 
on an average, it is safe to say that the 
heavier the rock, the less will be its content 
of radium. Consequently, we must assume 
that the surface rocks received their enrich- 


ment in radium at the expense of the 
underlying belt of heavy rock, which was 
thus for ever bereft of its capacity for 
generating heat. 

Stony meteorites are made up of minerals 
which are probably very similar to those 
of the earth’s intermediate 
zone, and if the latter had * 

originally contained as 
much radium as do certain meteorites, the 
total quantity would just have suflieed to 
supply the outer crust with the quantities we 
find in it. Finally, and most important of 
all, if our interpretation of the evolution of 
the earth’s crust be correct, the amount 
of heat self -generated in the earth must be 
just balanced by the amount which escapes 
into space. We need not fear that our 
earth will be burst asunder by excess of 
heat ; rather will it perish of old age, when 
all shall be a sleep and a forgetting.” 
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The Pitch Lake at La Brea. Observe the Watercourse 

A Lake which Contains 3,000,000 tons of Asphalt 
— A Natural Marvel which Enriches a Government 

AT La Brea, in the island of Trinidad, of the road leading up from the sea to the 
A A tliere is a lake of pitch, a natural lake. This road is formed on a bed of 
wonder which goes a substantial asphalt, which, like a glacier, is always 
distance towards meeting the expenses of slowly moving. At its highest point the 
the Government, which d(*rives £10,000 a winding road rises to nearly 130 feet 
year in royalties from the company working above the level of the sea, tow^ards which 
the concession. The deposit is jirobably it is sti^adily progressing. When one has 
due to the scmi-solidification of natural removed the dust from one's eyes, however, 
petroleum which has welled up from deep the sight of the vast expanse of dark-brown 
oil-producing strata. asphalt — not hard as wx know it in this 

In s])ite of its great interest, the first country, but of the consistency of putty — 
impression of a visitor to the lake is apt is one well calculated to arouse the wonder- 
to be depressing. Certainly, after one has ment of the most hardened sightseer, 
toiled on a tiresome mule, or in a body- A belt of luxuriant tropical trees and 
shaking cart, from the pier at Brighton — a shrubs encircle the lake, their varied 
port on the coast of the island, where there greens presenting a striking contrast to the 
is a long vista of insect-proof houses built drab acreage of pitch. Brightly-coloured 
for the white men in charge of the pitch humming-birds, flashing in and out of the 
industry — the sight that meets the eye is foliage, and myriads of tropical butterflies 
disappointing. vie in splendour with the flora at La Brea. 

This feeling is perhaps caused, to some The lake is not level, for, in places, little 
extent, by the irritation the fine dust mounds of pitch rise from the surface, 
creates, as the wind sweeps over the surface These hummocks are surrounded by many 
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Walking on the Asphalt Lake 

belt of luxurtant tropical trees and shrubs encircle the lake their varied greens presenting a striking contrast to the drab acreage of pitch. Little 
watercourses can be seen stretching like arteries and veins of gleaming silver across the sombre lace of the lake 


1. — On the Land Pitch Lake of Trinidad Natural 


little streams of rain water, clear as crystal 
and tasting of sulphur and pitch. It is a 
pretty sight, under the sun's bright rays, 
to see these pellucid watercourses stretch- 
ing like arteries and veins of gleaming 
silver across the sombre face of the lake. 
They can be seen flowing between the 
countless hummocks on every side. In 


apples, the latter fruit being of exceptional 
excellence. 

A tramway conveying buckets, laid on 
a quaint palm-branch road, runs to where 
the men toil in the heat of the West Indian 
sun, shovelling and picking out the asphalt 
for export from the island. As soon as the 
buckets are filled they are dispatched by 



Harvesting the “Crop” of Pitch 


places, in fact wherever there' is a sufficiency 
of soil, small trees and bushes grow from 
the pitchy earth, and scattered clumps of 
vegetation creep out over the Tartarean 
lake and flourish remarkably. 

Here and there clumps of dense shrubs 
and plants grow on the lake's surface in 
“ islands,” as they are termed by the pitch 
diggers. On these the agriculturalist has 
established himself. Small plantations of 
cassava — a plant yielding a starchy root 
indigenous to South America, and a valuable 
source of food supply to the West Indies 
since the earliest days of colonisation — arc 
grown, together with plantains and pine- 


an overhead cable. This endless cable 
conveys the island's natural wealth, for 
which all ports in tlie world are open, to 
the vessels waiting at the wharf. 

One can walk in perfect safety upon the 
lake’s surface, though some accounts nave 
described it as a dangerous proceeding to 
stand still for long on the soft pitch. It 
is only in certain places, where the asphalt 
bubbles in the heat of the sun, and the 
gas cavities give off sulphuretted hydrogen, 
that one experiences a feeling of insecurity 
under foot. 

At the worst one would not, in any 
case, sink more than a few inches. 


Natural 


I. — On the Land Pitch Lake of Trinidad 


A curious feature of the pitch lake is 
the fact that the dirty-looking substance 
is very clean to work among. 

It would seem to be practically identical 
^^ith the pitch one sees in huge barrels where 
a road is being mended, which stains in- 
delibly, yet it leaves no mark or soil, either 
upon the hands or clothes of the visitor. 

Some years ago I visited the lake, 
garbed in the purest of white ducks, and 
naturally expected that by the time I 
returned to my ship they would have 
suffered severely. As a matter of fact, to 
my considerable astonishment, nothing of 
the kind occurred. My garments did not 
suffer in the least degree, although I 
explored the lake thoroughly. 


On inquiry afterwards, I ascertained that 
this is the usual experience. At La Brea 
the old proverb does not hold good, for it 
is possible there to touch pitch without 
being defiled. 

The total area, of bituminous substance 
at Pitch Lake is just under 100 acres. 
Its exact depth is unknown. Some striking 
figures are given by Sir Boverton Redwood, 
which demonstrate the great wealth of the 
lake at La Brea. For each foot of depth 
he estimated that there are 158,400 tons 
of asphalt. Supposing the average depth 
is taken at 20 ft‘(‘t this brings the total up 
to 3,168,000 tons ! 

The annual oiitjiut of jiiteh from La 
Brea amounts to some 130,000 tons. 



The Beach at La Brea, Trinidad 

Brightly-coloured humming-birds, flashing in and out of the foliage, and myriads of tropical butterflies 

vie in splendoiu with the flora at La Btea 
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^In Addition to Lizards (shown here) many other Reptiles Lay Eggs 


Some Curious Eggs and their Owners 

How Lizards, Turtles, Frogs, Snakes, Insects and Snails all lay Eggs 
By W. S. BERRIDGE, F.Z.S. 

ALTHOUGH arc all aware that foot proper. Such an arrangement is 
ZJk birds lay yet it is not so naturally a great aid to them when swim- 

generally known that certain niing, but as they are also burrowing 
mammals and reptiles also produce their animals, and excavate long tunnels in the 
young in a similar manner. banks of streams by the use of the claws 

The former class are represented by the on their front feet, the same feature appears, 
Echidnas and the Platypus or Duckbill; but at first sight, as a hindrance for such work, 
as further reference will be made in a later and indeed such would be the case were 
article to the echidna, we will confine our they not able to fold back these webs at 
remarks to the duckbill, in this respect. will, and thus leave the claws free for 
As its name suggests, this animal is action. The burrow’s, w Inch at times attain 
possessed of a curious flattened beak, to a length of fifty feet, end in a chamber, 
although in the young this feature is, at wherein the female lays her tw^o eggs, 
first, little developed. All the feet are which are enclosed in a soft, white shell 
webbed, a fact which is more noticeable in three-quarters of an inch in length, 
connection with the front pair, and in Many reptiles lay eggs, including the 
which the webbing extends beyond the crocodiles, alligators, certain species of 
nails, and forms a kind of pad under the snakes and lizards, frogs and toads. 
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The Nest of an Ostrich Ostrich Chicks, Newly Hatched 

This photo wss taken on an Australian ostrich farm. Note the grass-trees in the In addition to the many eggs laid in the nest, it is stated that others are 

background. The ostrich is a polygamous creature, and three or four hens will dropped in the vicinity and broken by the parents to serve as food for the 

lay their eggs in one nest, which they incubate by turns young chicks 
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The crocodiles and alligators lay 
a largt number of eggs at a tune, 
varying from twenty to as many 
as sixty; and in size they may be 
comp<ircd to those of a goose. 

Th< y are deposited in a hole 
exca\ated out of the sand by the 
])arent, which is afterwards filled 
111 again. 

The eggs are then left to hatch 
under the influence of the heat 
from the sun ; but it appears that 
at least certain species assist the 
incubation by taking up their quar- 
ters above the position wherein 
they he, and it is further stated 
that, when the young arc ready 
to emerge from the egg, they give 
warning to their parent by uttering 
a cry. The mother then promptly 
digs down to the eggs, and the 
young break out of the shell by 
making use of a tootli specially 
developed for such a purpose*. 

The tortoises la\ tggs, varying 
in size according to tlu species re- 
sponsible for tluir jiroduetion, 
vhich are jilaced in holes scraped 
out of the ground. When the eggs 
are laid therein, the earth is re- 
turned, and to Inde all signs of dis- 
turbance of the suiface, tortoises 
have been kmmn to stamp it flat 
AMth their fe^et, and (\en press it 
firmly with their s]u*ll b\ raising 
themselves up to their full he*ight, 
and suelelemly elropjimg elemn again. 

It is not ah\a\s, llO^\e^er, that 
the tortoise ceivers U]) he‘r eggs, feir 
some mere‘ly elro]) them in crevices, 
more especially ^^he*re r(X»k\ grounel 
abounds that is full of lioles. 
With all the abeive cre^atures, the 
\oung are always proeluceei from 
eggs; but w^hen wt consider the 
lizards and snakes, we finel that cer- 
tain species are viviparous, whilst 
others hatch them from eggs. 
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Male Midwife Toad Carrying Eggs 



Reticulated Python and its Eggs 
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East African Giant Snail and its Egg 
663 



Natural 


I.— On the Land Some CurioUS EggS 



664 


The situation selected by lizards as a 
site for depositing their eggs is usually 
in a hollow excavated in the sand ; but 
some kinds favour a secluded spot under 
thick leaves and bushes, whilst less fre- 
quently they may be found lying upon the 
bare sand or rocks,' without any attempt 
being made to conceal them. The large 
lizards known as monitors are stated at 
times to deposit their eggs in the nests of 
white ants- these eggs being about two 
inches in length, and in some localities 
much apjireeiated by the natives as food. 

Amongst the snakes, by far the greater 
number lay eggs, which arc oval in shape, 
and have an c‘xternal shell of a leathery ap- 
pearanee, and somewiiat soft to the touch. 

When laid, they art‘ generally left to 
hatch uiuh'r the influence of the heat from 
the sun ; or, when deposited m dee«iymg 
\egetation, as is Ireqiuntly the ease with 
our common ring or grass snakes to that 
of the generated heat. 

The pNthems, howevcT, incubate their 
eggs by coiling their boelie*s aroiinel them ; 
and it IS interesting le) note that during 
that period thenr bodies elevelop a teunpera- 
ture of several ele‘gre*es above their normal 
one. The be>a-eonstrictors are other large 
snakes that jireielue'e* their young from 

With the frogs, we find that the eggs 
are usually small and very numerous, anel 
lielel together by a jelly-like substance, 
fioni which the taelpolcs emerge; but 
certain of the tree-frogs depart from the 
more usual proceeding and lay only a few 
eggs of large sizes whilst a land frog found 
in the Solomon Islands lays eggs the size 
of marbles, from w^hich fully developed 
frogs emerge. 

Finally, reference must be made to the 
giant snails that lay large white and per- 
fectly formed oval eggs, as big as those of 
a sparrow. The snail itself frequently 
attains to a length of eight inches, and in 
some parts their flesh is considered as a 
toothsome morsel to serve at table. 
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Eggs from One Turtle^s Nest 
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The Eggs of Certain Parasites 

1. Egg of parasite of hornbill 3. Egg of parasite of the peacock 

2. Egg of parasite of domestic fowl 4. Egg of parasite of the Australian Maleo bird 
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Panning for Gold near the Fraser River 


The Romance of Gold Mining 


The New Quest of the Old Golden Fleece 

By E. A. BRYANT 

Autho} of “ J h( 


J ASON’S quest of the golden fleece is 
still ill })rogr(‘ss, but the Jasons 
number many thousands in many 
lands. Their methods are as various as 
the lands. 

In addition to the genuine latter-day 
Jason, who pegs down a sheepskin in the 
gold-laden rivers of Europe, and the pioneer 
who spreads an ox-hide in the waters of 
Brazil, there are amalgamated Jasons who, 
with batteries of stamps and erushers and 
due equipment of mercury and cyanide, tear 
the uttermost auriferous grain from the 
mountain and the reef. All told, these 
many Jasons, from primitive washings and 
organised scientific recovery, deliver now 
to the markets of the world close upon 


£100,000,000 worth of jiure gold per year. 
The energy by which the “ noble metal 
is won from its matrix is largely that of 
the black, the brown and the yellow man. 
But the white man is lord of all. Ilis is 
the directing mind, his the capital, his, as 
a rule, the invineibh* courage and genius 
which track the gold home to its mysterious 
abiding-place. For it is mysterious, not 
onl\ in its substance, but also, even more 
so, in its occurrence. 

The wisest metallurgist cannot say wutli 
certainty how gold was formed, nor can 
the wisest geologist predict where it will 
be found, or, rather, where it will not be 
found. There is gold in circumpolar 
regions ; there is gold in equatorial lands ; 
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there is gold, abundant gold, in Hungary ; 
there is gold in Canada; there is gold 
in China; there is gold in the Klondyke; 
there is probably more gold in India than 
has ever yet come out of that old mint of 
the world ; there is gold enough m (ireat 
Britain to run the Bank of England, if we 
could but discover a method sufficiently 
economical to make recovery pay. 

You may strain it from the waters of 
rivers winding wearily to sea ; you may dig 
it from the muddy beds of streams run dry 
in summer. You may 
scratch it from the 
dry soil where rivers 
ran millions of years 
ago ; you may burrow 
after it into the earthy 
sides of hills which 
have been left, sole 
scntiiuls of a past 
where W'hat are now 
lulls formed jiart of 
great valleys. You 
may stumble upon it 
in nuggets weighing 
iwo thousand or more 
ounces, or blast it 
out from thin veins 
of quartz in which 
it lies, running hither 
and thither, as on the 
Rand, where it dips at 
an angle of thirty de- 
grees, then goes sheer 
down, like strata of 
coal. We do not know 
how it was formed ; 
scientific guessing has 
resolved itself into a 
scries of well-defined 
schools to show" how 
it came there. Three 
defined theories hold 
the field, though none 
of them arc satisfac- 
tory as to the origin of 
the metal. As to the 


of Gold Mining Artificial 

greatest mines in the world — ^the Witwaters 
rand, in the Transvaal — there can be no 
doubt that where the great reef now lies, 
a vast sea once w^ashed. It deposited gravel 
and pebbles which wc now know as banket. 
This banket, a Dutch word, with the 
accent on the second syllable, means a sort 
of confection, a rock m which pebbles 
take the place of almonds. The banket 
w"as deposited by the sea. 

The rocks were worn down in an age-old 
past to pretty much their present elevation ; 
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Raising Ore at a Siberian Gold Mine 

In contrast with the up-to-date machinery m use at most modern mines, in 
Siberia the old horse windlass is still employed to haul ore to the surface 
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A Gold Mine on York Island 

According to one theory, gold was formed in the sea and brought thence to the land to enter by process of infiltration. According to another, the gold, 
of which the sea contains vast quantities, infinitely diffused, was conducted to the sea as other terrestrial properties, which will some day form new 
continents, were conveyed, after frost and storm and rain and wind had done their part in disintegrating the masses from which they were wrested 
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erosion and weathering having done the rest, the sea as other terrestrial properties, which 
The smooth ellipses in which the nuggets, will some day form new continents, were 
when released from their bed, are found, conveyed, after frost and storm and rain 
represent the rounded forms of gold, rolled and wind had done their part in dis- 
and tumbled by the tide, as are the smooth integrating the masses from which they 
and rounded pebbles found on the shore. were wrested ? 

So far so easy. But how came the Whatever the true answer may be, there 
gold there in the first instance ? Was it is tlie gold — in rock and banket, in pockets, 
brought in by the sea and precipitated as in veritable mines running from four 





I hoto Aot}M»H and S<m Mmtieat 

Gold-washing at Yale, in British Columbia 

The high specific gravity of the gold causes it lo sink to the bottom of the “flume,” or trough, while 
the lighter materials are carried off by the current 

minute grains or as a chlorine ? Or, after thousand to five thousand feet sheer into 
volcanic upheavals of the land had given the bowels of the earth ; and the problem 
the rocks their present fissured formation, is to reduce it to hard cash, 
did gold, contained in molten lava, pour The process of winning the crude metal 
out from below to steal into crevices and from the rock is not vastly different from 
openings to become solid in the quartz in those employed in riving from their pri- 
which it is now discovered? Was gold mordial beds the common products of which 
formed in the sea and brought thence to the we make our fires and build our offices, 
land to enter by process of infiltration ? Or You have the rock drill of the newest pat- 
was the gold of which the sea contains vast tern, the dynamite charge, the panting black 
quantities, infinitely diffused, conducted to toiling, in plutonic gloom, in quest of the 

6oq 



II. — In the Undeirworld Romance of Gold Mining Artificial 


Many 

Processes 


brightest of metals. He is at the mine only 
for a time, in order that he may acquire 
enough money to return to his native kraal, 
there to become a swell with an extra ox 
or so, or, if he be of romantic temperament, 
an additional wife or two. 

After the black has finished — we are 
picturing a fully equipped mine, of course — 
the ore has to undergo a 
variety of processes more 
varied than most of us 
imagine. You do not pick up nuggets every 
day and mint them into sovereigns ; you do 
not seize a lump of quartz and crack gleam- 
ing gold from its interior. The scientific 
miner is one of those wise children of Nature 
who go back to the great mother of us all for 
lessons. lie seeks to imitate her methods. 
The banket or rock comes to hand in all 
shapes and sizes from huge lumps to dust. 
The black hand sorts them into sizes, and 
in varying grad(*s they go to the crushing 
mill, w’hich reduces the largest pieces to 
uniform walnut size. Next the nuts are 
treated by the stamp batteries, each stamp 
comprising a serif's of mechanically operated 
hammers, by which the quartz or banket is 
powdered. 

This mixture, well watered, is now allowed 
to flow over copper plates which are coated 
with quicksilver. Mercury has a pro- 
nounced affinity for jiure gold and collects 
to itself all the unsullied grains, not as 
such, but taking them to itself and form- 
ing an amalgam, from which they will have 
to be released. 

But, fine as is the powdered residuum 
which escapes the mercury, each tiny frag- 
ment is stiir eneapsuled in incredibly small 
particles of rock. A third crushing by the 
best means as yet available still leaves par- 
ticles of gold within particles of rock, and 
here it is that the chemist takes his lesson 
from Nature. He employs cyanide of 
potassium. This it is which is employed 
to entice the gold from its tiny rocky cave. 
Saturated with a weak solution of cyanide, 
the gold leaves the rock from which suc- 


cessive presses have failed to divorce it, and 
here, as in Nature, we get it in solution 
similar to that in which, whether from 
plutonic sources or marine, it was intro- 
duced, millions of years ago, into the rocks. 
But here we have another amalgam, and 
zinc has now to be employed to lure the 
liquid gold from its new ally. Under this 
new influence the gold sinks in grains to the 
bottom of the tank in which the solution is 
stored. 

It has been pointed out in the. Times 
that the delicacy of the whole operation 
is only to be realised by our knowing that 
the ore of the Witwatersrand contains on 
the average only one particle of gold to 
about 90,000 particles of waste material, 
yet of this one particle metallurgists recover 
from 93 to 96 per ec*nt. ! 

Very different rc'sults are returned, of 
course, from alluvial mining, where more 
gold may be washed away than is gained, 
while even more loss is sustained when, in 
the absence -of water, as was formerly the 
case in the Coolgardic district, fanning is 
the method emjfloyed. 

Perhaps the most expensive of all 
methods, in the sense of gold sacrificed, 
is what is known as hydraulicking, where 
water is led by pipes from a certain height 
and poured from a smaller length of hose 
upon the gold-bearing material. This, if 
carried out extensively, not only washes 
away great quantities of gold, but carries 
hence such vast quantities of detritus as to 
choke river beds and render desolate the 
agricultural land which patient hands are 
seeking to cultivate in the vicinity. 

Still, let us not despise the primitive 
methods. Some of the greatest romances 
of mining attach to these. 

In parts of the Klondyke, 
for example, so severe is 
the weather that the ground scarcely ever 
thaws to a depth sufficient to admit of 
proper mining. In that case the men light 
huge bonfires to scorch the face of the claim 
at which they are working, roast it into 


KlondyKe 

Methods 
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Section of a Rand Gold Mine 

(Drawn by Harold OakUy) 

The Witwater Brand goldfields (popularly called the **Rand”) are situated nearly 6,000 feet above sea- 
level on the high veldt of the Transvaal. The goldfields stretch east and west of Johannesburg for fifty 

or sixty miles 
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softness, then lay on with pick and shovel, worked out their claim, they made over to 
Others, where water is available on the him the whole mine in its entirety. He 
heights and tools generally primitive, con- took a pick next morning and began work 
duet the flow through pipes, from the highest at the most hopeless spot, not at the 
point at which it can be accurately directed extremity of any of the galleries which had 
upon a given point. Lord Armstrong got been worked and abandoned, but at the 
his first lesson in hydraulics from observing very foot of the shaft, pressed a thousand 
the same process in a state of Nature. Our times by the feet of the men coming and 
miner directs his stri'am of water upon the going about their work. Before he had dug 
spot suspected of harbouring gold. So im- long his pick struck something hard. Seek- 
mcnse is the' force of the water that it ing to get round the boulder, he picked 
splits the toughest rock as if it were mere wearily away, revealing more and more of 
glass. the obstacle. He released it at last, M^as 

The story of most of the great nuggets hauled up with it, sick at heart, determined 
— the Blanche Ihirkleys and others — are all to give up so hopeless a claim. He vas 
well known. One less familiar was re- helpe^d into the ofhcc where someone ex- 
cord(*d by the late Francis Train of his claimed in rapture that the supposed 
Australian elays. There was a broken man boulder was a nugget of pure gold, 
at an Australian mine, a man who had seen And then the man who had been ruined 
better times, a man of gloomy yesterday but had thus suddenly come to riches, 
and hopeless to-morrow\ And when a stretched out his arms towards the great 
little company of men who knew^ him had mass of gold, and fell across it — dead ! 
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Hammer Boys at Work in a South African Stope 
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Ships that Carry Trains 

By H, J. SHEPSTONE 


T here arc train ferries in successful 
operation in various parts of the 
world — c*onvcying passenger coaches, 
heavy dining and sleeping-cars, and goods 
wagons across bays, lakes, and the open 
sea with the regularity of clockwork. 
They are to be found in Denmark, Sweden, 
and Italy, on Lake Baikal in Siberia, on 
the great lakes of North America, and in 
the open sea along the coasts of both the 
United States and Canada. 

Naturally, craft designed to carry such 
heavy and ponderous freight as entire rail- 
way trains have to be specially built, and 
specially engined for the work. They may 
be d('scribed as large double-ended vessels ; 
that is to say, they have neither bow nor 
stern in the ordinary sense of the term, and 
are provided with twin screws at each end. 
On the upper or main deck are lines of 
rails on which the trains are carried. Like 
all modern vessels they have double bottoms 
47 


running the entire length of the ship. 
These are divided into numerous water- 
tight compartments, the whole being further 
strengthened by strong bulkheads. These 
double bottoms serve a twofold purpose; 
should the lower one be torn away or 
stove in as the result of grounding or 
collision, the vessel would still remain 
afloat, while the water that can be carried 
in the tanks acts as ballast. Those destined 
for use upon frozen waterways have smooth, 
round sides. Thus to the ice they present 
an unbroken curve, with no angles or pro- 
jections on which the ice could possibly 
obtain a hold. This enables them the better 
to plough a passage through ice of con- 
siderable thickness. 

Although there arc now no train ferries 
in operation in the British Isles, they had 
their birth in Scotland. Before the con- 
struction of the great bridges over the 
Firth of Forth and the Tay, railway w^agons 
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were regularly ferried aeross these waters 
ill specially designed steamers. One ran 
from Granton to Burntisland, across the 
Firth of Forth, a distance of miles, and 
the other across the Tay at Dundee, a 
journey of just under the mile. A specially 
designed steamer, the Leviathan, 172 feet 
long, 54 J feet wide, ^itli a draught of 
feet, carried the trucks bodily across the 


are formed of elastic walls, so to speak, 
which arrangement simplifies the work of 
navigation. Entering or leaving, the cap- 
tain has nothing to fear from a collision 
with the piles, and so can manoeuvre his 
vessel at a rate of speed which otherwise 
would be rash. The steamers lie alongside 
the stage, with what is their stern, for the 
time being, backed into a smaller dock. 



The Train Ferry “ Thoroughfare '' at San Francisco 


Firth of Forth, often conveying as many 
as 240 a day. 

In European waters the finest train ferry 
systems are undoubtedly those of Denmark, 
where we find ships carrying both passenger 
and freight cars over wide stretches of open 
sea. 

The steamers employed vary from 250 
feet to 300 feet in length, and possess a 
speed of 13 knots to 15 knots. Generally 
speaking, the harbour at the rail-head 
comprises a number of large docks, which 
are furnished with an exterior row of un- 
sunk piles, joined to the inner by means of 
spring buffers. Thus the sides of a dock 


The farthcvst end of the latter is spanned 
by an ornate bridge-like erection, from 
which is suspended a movable gangway, 
connecting tlic line of rails on shore with 
the lines laid on the upper deck of the 
vessel. This travelling platform is lowered, 
according to the tide, entirely by mechani- 
cal, in contradistinction to “ power,” means. 
The vehicles to be transported are pushed 
on board by a small shunting locomotive. 
If the sea promises to be rough their wheels 
are scotched, and they are clamped to the 
metals by means of screw-couplers, which 
bite each rail and each buffer-rod. During 
the voyage the buffers, brake mechanism. 
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and other metal work, are swathed in oil- 
skins. On reaching the opposite port a 
gangway is lowered as before and locked 
to the deck, and the carriages arc then 
drawn off through the opposite end by an 
engine, which goes aboard for them. 

Four through trains are run daily across 
the Gjedser-Warnemunde ferry, from Berlin 
to Copenhagen, including a restaurant day 
train and a sleeping-car night train. Hun- 


Carry Trains 

constant operation, the newer and larger 
one being the Baikal^ built for the Russian 
Government on the Tyne. This vessel is 
290 feet long with a 57 foot beam. She 
has three sets of rails capable of accommo- 
dating twenty-five railway coaches. More 
wonderful still she can plough her way 
through ice five and six feet in thickness. 

In America there are some seventy-eight 
ferry lines in operation, the most interesting 



Loaded Train Ferry Leaving Harbour 


dreds of passengers making this trip at 
night in the sleeping-car wake up at Copen- 
hagen or Berlin next morning apparently 
oblivious of the fact that they have been 
twice borne over the sea. On every up-to- 
date ferry-boat passengers can alight from 
the coaches, if they so wish, and stroll 
about the ship. On the lower deck there 
is a dining-saloon, and on the upper deck 
smoking and sitting accommodation. 

In Italy there are train ferry-boats 
running across the Straits of Messina, from 
Messina to Reggio, and from Messina to 
Villa San Giovanni. On Lake Baikal, in 
Siberia, two train ferry steamers are in 


being those found on Lake Michigan. This 
sheet of water has an area of 22,450 square 
miles — nearly four times as large as the 
county of Yorkshire. During the winter 
months this vast lake is anything but a 
placid sheet of water. In stormy weather 
waves from 20 feet to 25 feet high are 
encountered, while m the depth of winter 
there is the ice, both solid and in floes, to 
be surmounted. Yet every day of the 
year hundreds of trains are safely conveyed 
over tliis great inland sea by up-to-date 
ferry-boats, designed to carry heavy rail- 
way coaches, to battle against storms, and 
to fight a passage through the ice. 
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Dtatin fy DniUy Tennant 

The Peak of Teneriffe— a Relic of Old Atlantis 


The Drowned Continent of Atlantis 

The “Fable” of a Vanished Land Proved True by Geology 

By ARTHUR HOLMES, A.R.G.S., RG.S. 


O F all the lost continents winch science 
seeks to restore in studying the 
geography of the past, none awakens 
so vivid an interest as Atlantis. The clear 
and sim])le story unfolded by Plato twenty- 
three centuries ago, is, if it be true, an 
account of the most frightful disaster 
which has ever befallen a great nation. 
Let us listen to the words of Plato. Solon, 
famous as the wisest of the seven sages, a 
great Athenian legislator, who lived about 
600 B.C., had made a voyage to Egypt. 
While there he was profoundly impressed 
by the story of an old Egyptian priest who 
revealed to him the early and long-forgotten 


history of Athens. The venerable tra- 
dition runs as follows : — 

“ Many great and wonderful deeds are 
recorded of your State in our histories ; 
but one of them exceeds all the rest in 
greatness and valour ; for these histories 
tell of a mighty power which was aggressing 
wantonly against the whole of Europe and 
Asia, and to which your city put an end. 

“ This power came forth out of the 
Atlantic Ocean, for in those days the 
Atlantic was navigable ; and there was 
an island situated in front of the Straits 
which you call the Columns of Heracles : 
the island was larger than Libya and Asia 
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Empire of 
Atlantis 


put together, and was the way to other 
islands, and from the island you might 
pass through the whole of the ojiposite 
continent which surrounded tlie true ocean ; 
for this sea which is wi'Jiin the Straits of 
Heracles is only a harbour, 
having a narrow entrance, 
but that other is a real 
sea, and the surrounding land may be 
most truly called a continent. Now, in 
the island of Atlantis there was a great and 
wonderful empire, which had rule over the 
whole island and several others, as well as 
over parts of the continent ; and, besides 
these, they subjected the parts of Libya 
within the Columns of Heracles as far as 
Egypt, and of Europe as far as Tyrrhenia. 

“ That vast power, thus gather'd into 
one, endeavoured to subdue at one lilow 
our country and yours, and the whole of 
the land which was vdthin the straits ; 
and then, Solon, your country shone forth, 
in the excellence of her virtue and strength, 
among all mankind, for she was the first 
in courage and military skill, and was the 
leader of the Hellenes. And when the rest 
fell off from her, being compelled to stand 
alone, after having undergone the very 
extremity of danger, she defeated and 
triumphed over the invaders, and pre- 
served from slavery those who were not 
yet subjected, and freely liberated all the 
others who dwelt within the limits of 
Heracles. But afterwards there occurred 
violent earthquakes and floods, and in a 
single day and night of rain all your warlike 
men in a body sank into the earth, and 
the island of Atlantis in like manner dis- 
appeared, and was sunk beneath tlie sea. 
And that is the reason why the sea in 
those parts is impassable and impenetrable, 
because there is such a quantity of shallow 
mud in the way ; and this was caused by 
the subsidence of the island.” 

In the face of this precise description, 
it is difficult to believe that there was any 
doubt as to the location of the great empire 
which suffered this appalling catastrophe. 


Yet, after the Renaissance, when men 
began seriously to discuss the Atlantis 
legend, there were numerous attempts 
made to rationalise the story. In the 
seventeenth century Sweden was identified 
with the fabled continent, and one ingenious 
author, associating the unknown terrors of 
the North Pole with the unprecedented 
horrors of the night when Atlantis was sunk 
beneath the pitiless waves, believed that 
the ill-fated land once formed a mighty 
Arctic continent. Others placed Atlantis 
in the eastern basin of the Mediterranean, 
where it would include the Palestine of 
to-day. The obvious position, however, 
is clearly marked by the four groups of 
islands which rise from the uneven bed of 
the Atlantic beyond the Straits of Gibraltar 
— the Azores, Canaries, and Madeira, and 
the Cape Verde Islands. 

What has modern science to say about 
the sombre tale so convincingly related by 
Plato ? Is it merely to be treated as a 
fable ? It is true there may be a mytho- 
logical basis for the story. The ancient 
Celts believed in a gloomy land of the dead 
which they called Avalon, and which lay 
over the western seas beyond the sunset. 
It is thought that Avalon may also have 
figured in Greek legends as the Gardens 
of the Hesperides or as the Isles of the 
Blessed. The next step in the mythological 
explanation is to assert that these imaginary 
lands were one with Plato’s Atlantis. 

Let us now turn to the evidence afforded 
by the actual region in question. Taking 
a bird's eye view of the 
floor of the Atlantic, sup- The^Atlantic 

posed for a moment to be 
visible through the thick blanket of water 
which covers it, we should see a long, 
S-shaped central ridge or plateau, bordered 
on each side by immense depressions, the 
whole structure being roughly parallel to 
the shores of the neighbouring continents. 
The eastern trough, while less deep than 
the western one, is narrower and more 
irregular and broken in its features. Great 
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mountain massifs rise abruptly from its 
deepest points, or from the eastern slopes. 
The three greatest of these, piercing the 
mantle of ocean water, raise their black 
volcanic heads into the sunshine and form 
the islands of Madeira, Canary, and Cape 
Verde. The central elevation bears the 
Azores upon its scarred and crumpled sur- 
face, as well as a number of submarine 
peaks which do not succeed in reaching sea- 
level. In brief, the bed of the Atlantic, 
with its plateaux and basins, ridges and 
depressions, is reminiscent in no slight 
degree of a mountainous country, and 
detailed soundings arc continuously reveal- 
ing submarine hills and valleys which were 
not previously suspected. 

The testimony of geology must now be 
considered. The curious winding shape of 
the Atlantic bears no re- 
Geology s lation to the structures 
estimony adjoining lands. 

During the long ages of geological history, 
four great mountain ranges have rolled, like 
gigantic waves, across the northern hemi- 
sphere, each one rising a little farther 
south than its predecessor. The Alpine 
system of mountains still remains, but the 
older ranges are represented only by their 
deeply dissected roots. Nevertheless, their 
directions are imprinted indelibly upon the 
rocks, and in every case it is found that 
the Atlantic cuts abruptly across the grain, 
a statement which applies to the American 
as well as to the European and North 
African shores. Moreover, many of the 
folds on the eastern side appear to be in 
direct continuity with others of the same 
age on the western side. 

This is particularly clear in the case of 
the Hercynian range, which hundreds of 
millions of years ago must have rivalled 
the Alps and Himalayas in immensity. 
The planed-dovm base of these mountains 
passes under London, but the old folded 
rocks can be traced westwards at the surface 
from Devonshire, across South Wales, into 
Cork and Kerry. Although the various 


ridges all nm abruptly into the Atlantic, 
similar folds can be picked up on the 
other side in Nova Scotia and Newfound- 
land. The conclusion seems unavoidable, 
that at one time a chain of folded moun- 
tains, not unlike those of Central Asia, 
stretched across what is now the North 
Atlantic. 

In the south, it is probable that much 
of South America, Central Africa, India, 
and Australia were all part of a great 
continent which has been christened Gond- 
wanaland. North of this ancient land- 
mass, or of the relics which survived, was 
the original Mediterranean — an old sea 
which is knoAvn to geologists as the Tethys. 
It lay cast and west, and extended from the 
West Indies, across the Atlantic, and the 
present Mediterranean, and far across 
Asia to the Pacific. The present Atlantic 
has been formed at the expense of the land 
which then occupied its northern and 
southern basins, and of the water of the 
gradually shrinking Tethys, The land areas 
were broken across the grain of their folded 
rocks, and, as they foundered, the Atlantic 
slowly extended its shores. 

A great volcanic zone stretches along 
the eastern side of the Atlantic from Ice- 
land to Tristan da Cunha, 

All the islands lying be- ^ Volcanic 
yond the Straits of Gib- 
raltar are of volcanic origin, and are built 
up almost entirely of ashes and lavas. It 
is particularly significant that many of the 
lavas are of a peculiar kind, rich in soda 
and potash, whicli is limited almost entirely 
to those regions of the earth that have 
suffered subsidence. But much more im- 
portant for our purpose is a discovery which 
was made in 1898. During that year a 
cable ship was employed about 500 miles 
north of the Azores in repairing a cable 
which had been broken. For several days 
it was necessary to explore the ocean bed in 
order to find the broken ends. The mean 
depth of the water was nearly 10,000 feet, 
but the bottom was exceedingly irregular. 
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jagged rocky peaks alternating rapidly lava can only form a glass when it is cooled 
with deep valleys in which a little soft mud so quickly, and under so low a pressure, that 
had accumulated. The hard, angular ridges crystals have not time to form before the 
scratched and sometimes even broke the mass has solidified. Now, under any con- 
grappling irons, and in the teeth of the sidcrable depth of water, the pressure would 
latter, freshly broken pieces of the rocks certainly promote crystallisation, in spite 
from the sea-bottom were brought up. It of the chilling effects of the water, so that 
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The Harbour of Santa Cruz, Teneriffe 

In former days a great continent with a mighty civilisation flourished where now a few islands 

alone remain 

was found, to the great astonishment of a glass would be unable to form. We are 
those who realised the meaning of the dis- thus led to the interesting conclusion tliat 
covery, that the fragments which had been the sea-bottom north of the Azores consists 
torn from the submarine pinnacles con- of lava-flows which were probably extruded 
sisted of a glassy lava having the com- while the area was still occupied by land, 
position of a basalt. If this conclusion be accepted — and it rests 

Everyone is familiar with the fine-grained upon the authority of the French savant, 
ciystalline rock which is known as basalt. M. Thcrmicr — a further deduction can be 
It is extensively used as road metal, and made. If the ancient land surface has 
in its most famous natural occurrence in preserved its glassy and therefore most 
Britain it builds the remarkable columns superficial rocks, it* it has retained its rough 
of the Giant’s Causeway. A molten basaltic and tormented characters, then it follows 
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THE AWFUL CATACLYSM IN WHICH, ACCORDIN' 

{Drav. n 

The ancient legends which state that the whole continent was drowned in a single night are undoubtedly mistake 
Finally, however, a great earthquake, accompanied by the other manifestations shown he 




) PLATO, ATLANTIS DISAPPEARED 

iey Tenmnt) 

* subsidence was probably spread over a number of centuries until, from a continent, only a large island remained, 
f have heralded the swift inrush of the sea and the utter destruction of a civilised nation 
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that the waves had not time to plane it 
down as it sank. Finally, we learn that 
this profound entombment must have taken 
place with, geologically speaking, extra- 
ordinary rapidity, very shortly after the 
eruption of the lavas. 

Having now learned something of the 
geological history of the Atlantic, we may 
briefly review the con- 
elusions to which biologists 
have come in dealing with 
the same diflicult problem. It is believed 
that the mammals of the Azores came 
directly from Europe by a laud bridge, 
which is now submerged. The molluscs 
and corals of the Atlantic islands indicate 
that a continent must have stndehed from 
Portugal and North Africa to Florida and 
the West Indies in Miocene times. Many 
species, both fossil and living, are found 
around the shores of the Canaries and of 
Madeira, which are unknown elsewhere, 
except in the Western Mediterraiu‘an, and 
along the coasts of Florida and the Ber- 
mudas. This curious distribution cannot 
be attributed to mariru* currents, as in 
some cases the larvae cannot live in the 
open ocean for more than a day or two. 
The southern part of the ti-ansatlantic 
continent was probal)ly under desert 
conditions, like the Saluira of to-day, for 
the fauna of the Canaries and the Cape 
Verde Islands includes a number of char- 
acteristic desert forms. 

It is this continent wliich was the true 
Atlantis. Since Miocene times, perhaps 
twelve million years ago, it has been 
breaking up, and foundering piece by piece, 
until to-day only a few islands remain, 
marking the positions of the greatest 
of the volcanoes which were goaded into 
activity by the intense terrestrial disturb- 
ances. 

There can be no doubt that the Atlantis 


of Plato was the last great earth segment to 
be drawn into the ocean abyss. So far we 
may safely go, but whether this continent 
was peopled with men who gradually built 
up a highly civilised empire cannot yet be 
decided. There is, however, nothing im- 
probable in that supposition, supported as 
it is by the detailed accounts given by 
Plato, and by the resemblances between 
the myths and legends, religions, and 
languages of the races of both sides of the 
Atlantic. What it is diflicult to admit is 
that a large area of country should have 
been swept out of existence by a paroxysmal 
disaster in the short s])ace of a single day 
and night. It is a frightful conception. 
On one day the pcojflc of Atlantis are 
busily occupied in their splendid city just 
as usual, a little anxious perhaps for their 
warriors over the sea, and, it may be, some- 
what troubled by the trembling of the earth. 
The next day sees the imperial tragedy 
begun, and on the day following, the ocean, 
cruel and unconcerned, ebbs and flows 
where a mighty nation had flourished. 
Fortunately, perhaps, for our peace of mind, 
the changes of level which are recorded in 
the story of the earth as it is told by the 
rocks arc not of this extreme catastrophic 
type. That Atlantis existed, first as a 
continent and then as an island, we may 
readily admit. That in its last days it 
was populated by a civilised race, wc may 
also consider to be more than a myth. 
That it was rapidly engulfed by the sea, 
we have found to be a geological necessity, 
but “ rapidly,” in the geological sense, 
may yet mean centuries 
of steady subsidence. The 
night of terror in which 
Atlantis was added to the bed of the ocean 
that now bears its name has nothing to 
support it except the nine thousand year 
old story told to Solon 2,500 years ago. 


A Night 
of Terror 
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Seas Deep Enough to Engulf Mountains 

{pi awn by W B, Robtnson) 

This diagram graphically illustrates the fact that the ocean is deep enough to engulf any existing continent, 
and leave no surface sign, save for an island, here and there, where the highest mountain peaks peep 

above the water 
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Totems and Totemism 

A Wonder of Human Instinct — Concerning the Ingenious 
Means by which Eugenic Laws are Upheld among Savages 

By J. A. BRENDON 

AufJior of “ Twelve Great Passiomf 


T he word ‘‘ totem ” was first intro- 
duced into English in a book 
written in 1791, by J. Long, an 
interpreter between white men and Red 
Indians in North America. 

Long used the word to denote the pro- 
tective familiar whieli each Indian selected 
for himself. But it has 

^ir^**^*Tr**^^ a very much wider signi- 

FamiUar 

stricter terminology it denotes the class 
of material objects — generally of a natural 
species, animal or vegetable — which gives its 
name to a kindred, actual, or supposed, 
among many savage and barbaric races 
in Australia, Asia, Africa, and America. 

The supreme or superior being of savage 
religion or mythology is never a totem. 
A totem, moreover, is quite distinct from 
a fetish, in that it is never an isolated indi- 
vidual, but always a class of objects. 

Roughly speaking, totems are of three 
kinds. First, there is the individual totem 
of which Long made mention. This belongs 
only to one man, and does not pass to his 
descendants. Secondly, there is the sex 
totem, which may be common either to all 
the males or to all the females of a tribe ; 
and, thirdly, there is the clan totem. 

The latter is the most important. The 
clan totem, in fact, is shared in common by 
a whole clan ; it passes by inheritance from 
generation to generation ; and the body 
of men and women to wliom it gives its 
name believe themselves to be of one blood, 
descendants of a common ancestor, and 
bound tog(*thcr by mutual obligations. 


For example, the Turtle clan of the 
Iroquois — a tribe of North American 
Indians — believe that they arc descended 
from a fat turtle, which was so greatly bur- 
dened by the weiglit of its shell that it 
contrived at last to throw it off, and then 
gradually developed into a man. 

Similarly, the Haidas of Queen Charlotte 
Islands think that the raven — which figures 
prominently in the mythology of the north- 
west coast of America — took a cockle from 
the beach and married it ; that this cockle 
gave birth to a daughter, whom in due 
course the raven took to wife ; and that 
to their union the tribe owes its origin. 

The fact that members of a totem clan 
are bound together by mutual obligations, 
and have a common faith in the totem, 
gives to totemism both a social and reli- 
gious importance. 

Seeing that he thinks himself to be 
descended from his totem, the savage 
naturally treats it with great respect. If 
it be an animal, he abstains, so far as 
possible, from harming or killing it ; it 
it be a plant or vegetable, he is very re- 
luctant to make use of it. 

An Indian of British Columbia will never 
kill his totem animal ; even if he sees 
another man do so he will 
hide his face for shame, 
and later demand compen- 
sation. Some tribes, on the other hand, 
will kill the totem animal when hunger 
compels ; and others if it happen to be 
a dangerous animal, such as a lion. But 
in both these cases the slayer afterwards 
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must go through an elaborate form of puri- 
fication for the sacrilege. 

The Oraon clan of Bengal, whose totem 
is the Kujrar tree, will neither eat the oil 
of that tree, nor sit in its shade ; whilst the 
Bechuanas in South Africa are forbidden to 
eat, or to clotlie themselves in the skins of 
the totem animal. 

The Crocodile clan, to quote another 
case, regard it as unlucky even to gaze on 
a crocodile, and think that the sight causes 
inflammation of the t‘yes. Hence a Croco- 
dile man, when he finds himself near his 
totem animal, will spit on the* ground, and 
say, “ This is sin.” 

Yet that same' man will call the croco- 
dile his father, will sw^ear by it, honour 
it, and pay most reverend homage to it 
at festivals. 

The pcnalti(‘s incurred — or rather, sup- 
posed to be incurred - l)\ disrespectful con- 
duct towards the totem vary considerably. 

It is thought that boils and white sjiots 
will break out on the body of any immiber 
of the Elk clan of the Omahas, in North 
America, who touches any jiart of the 
male elk, or eats of its flesli ; wiiilst a 
Turtle man of the Samoans believes that, 
w^erc he to eat a turtle, the creature would 
continue to grow and thrive, untif at last 
its voice would be heard inside him, say- 
ing : He ate me ; 1 am killing him.” 

Death or sickness seem generally to be 
accepted throughout the continent of Aus- 
tralia as the punishment for eating the 
totem. 

But if a man treats his totem with 
respect, he assumes that the totem, for 
its part, will assist and protect him. 

The Kurnai of Victoria, for example, 
regard the crow as one of their ancestors, 
and think that it watches over them, 
answering their questions by cawdng. 

The Ow^l clan of the Samoans, again, 
looked to the owl on all occasions for 
omens and portents ; and so sure of the 
totem’s protection were the Psylli, a snake 
clan in Africa, that they used to expose 


their new-born children to snakes so as 
to determine any question that might arise 
as to their legitimacy. 

In order fully to secure its protection, 
a clansman usually endeavours in some 
w^ay to assimilate himself to the totem. 

Maybe he will wear the skin of the 
totem animal, as do the Minnitarees, a 
tribe of North American Indians, who 
alw^ays go to battle clad in wolf skins. 



r/i0/o Button Bros, Dunedtn 

A New Zealand Totem Sign 


Maybe he will depict the totem on his body 
by means of scars, paint, or tattooing. Or 
perhaps he will arrange his hair or mutilate 
his body in such a w^ay that he may present 
some resemblance to the totem. Each 
member of the Buffalo clan of the lowas, 
for example, always wears two locks of 
hair in imitation of a buffalo’s horns. 

Further, it is usual for a clansman to 
employ his totem mark as a signature to 
documents, and to have it carved or 
painted on his hut and w^eapons. In some 
cases a post containing a carving of the 
totem is erected in front of the clansman’s 
house ; in others, where the totem is an 
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animal, a skin is stuffed and stuck on a 
post before the door. 

Births, marriages, and deaths, again, arc 
invariably attended by elaborate ceremonies 
Births which directly aim at 

Marriages* identifying a man with 

and Deaths totem. Men of the 

Hot-Wind Clan of the Australian Wotjo- 
balluk are buried with the head in the 
direction from which the hot wind blows ; 
those of the Sun clan with their heads 
towards the sunrise. 

The Kalang of Java have the red dog 
for their totem. Before marriage, therefore, 
brides and bridegrooms of the tribe are 
rubbed in the ashes of a red dog’s bones. 

Similar rites mark the attainment of 
puberty. 

That this should be the ease is ex- 
plained by the faet that the fundamental 
rules governing totem society are those 
which regulate marriage and the relation 
of the sexes. 

It may be laid down as a general law 
that in no country where totemism pre- 
vails may a man unite with a woman of 
the same totem as himself. It should be 
noted, moreover, tliat although disregard 
of the “ religious ” rules relating to the 
totem is thought, as has been shown above, 
to be punished automatically, the clan 
itself interferes when the marriage rules 
are violated, and punishes offenders, the 
usual penalty being death, or at least tribal 
excommunication. 

And, since everyone must bear the 
totem mark on his body, either in the 
shape of a tatoo or some similar sign, no 
one can plead ignorance in condonation of 
his offence. 

To the rule forbidding marriage within 
the totem there is one exception — namely, 
among the Arunta “ nation ” of Central 
Australia. But here children do not in- 


The explanation to this system is curi- 
ous, and at the same time of great im- 
portance. The Arunta believe that the 
spirits of some primal race, in groups of 
one totem only, inhabit various localities, 
eagerly seeking to re-enter mundane life 
via the body of a baby. 

Thus, if a mother, whatever her own 
totem may be and whatever her husband’s, 
becomes aware of the new life while pass- 
ing through a known centre of wild cat 
spirits her child’s totem will be wild cat. 

Among the Arunta, therefore, two per- 
sons may be of the same totem without 
being connected by any tie of blood or 
natural kinship. This being so, one can 
but assume that the peoples elsewhere, 
who enforce the marriage prohibition, 
recognise the significance of blood relation- 
ship, and realise the eugenic disadvantages 
of consanguineous unions. 

Totemism, in faet, wnuld seem in this 
matter to have done for the savage races 
wdxat Christianity and science together have 
done for the eivilisi'd world — and in many 
respects to have done it more effectively. 

Of course, as Mr. Frazer has written, 
“ the dislike of certain marriages must 
always have existed in the minds of the 
people, or at least of the leaders, before 
that dislike, so to say, received legal sanc- 
tion by being embodied in an exogamous 
rule.” 


Yet how that dislike came into being 
is by no means easy to comprehend. Maybe, 
man believed — and this 
is a belief shared among ^ BrfiS**** 
people far above the state 
of savagery — that human disobedience to 
what would seem to be Nature’s laws blights 
and sterilises even their crops and animals. 

But this in no way helps one to solve the 
riddle, for this superstition could only 
have arisen as a result of the aversion with 


herit totems from either of their parents, which such unions were regarded. The 
Each child derives its totem from the place aversion itself, therefore, is impossible to 
where the mother first becomes conscious account for — ^unless, perhaps, one is pre- 
of the hew life that is to be. pared to believe that a proper respect for 
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The Ordeal by Fire — a Totem Ceremony 

(Drawn by Norman Hardy) 

Among the tribes of Central Australia the totem ceremonies are many and intricate. The drawing illus- 
trates the fourth phase of the Engwura, or Urumpilla. In this ceremony the young men who aspire to the 
honour of joining the Urlliara (or Elders) must lie at full length on branches piled above the red-hot ashes 
of a fire until the old men give them permission to rise. The torture may endure for five to ten minutes 
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the fundamental and most necessary of all 
eugenic laws is actually instinctive in the 
human race. 

Among the aborigines of Australia, mar- 
riage between persons too nearly related is 
made impossible in con- 

Australian sequence of the custom, 

Phratries i ^ i 

there almost universal, 

which causes each individual to belong by 
birth to one of two m<ain exogamous and 
intermarrying divisions of his tribe. 

These divisions may conveniently be 
termed “ phratries ” ; they are known 
usually by the names of animals — Eagle, 
Hawk and Crow, Crow and White Cockatoo. 
Now, caeli phratry contains a number of 
totem kins — Emu, Wild Cherry, Kangaroo, 
Dog, Wombat, Frog, Owl ; but — except, 
of course, among the Arunta “ nation ” — 
the same totem kin is never found in both 
phratries. 

Thus, since all persons mtist marry out 
of their own phratries, none can marry into 
his or her own totem kin. Surely a social 
organisation so ingenious could not have 
arisen accidentally. 

In many parts of North America the 
same custom prevails ; but here matters 
are complicated considerably by the fact 
that the phratries are not always two, but 
sometimes three or even more, in number. 

The Mohegans, for example, have three 
tribal divisions — Wolf, Turtle, and Turkey. 
In the first the totems are all quadrupeds ; 
in the second, various species of turtle and 
the yellow eel ; in the third they are all 
birds. 


state of affairs was recognised as evil ; and 
promiscuity was gradually abolished. 

Other authorities — notably Sir Andrew 
Lang — de*ny the assertion that man was 
ever promiscuous. Originally, says Lang, 
he was, as Darwin supposed, a jealous brute 
who deliberately expelled his sons from 
the vicinity of his women folk, in order to 
secure peace around his own fire circle, and 
to prevent domestic love feuds. The sons, 
tfierefore, were compelled to marry out ; 
in fact, to be exogamous. 

As man became more rational and 
human, he saw, no doubt, the social and 
economic disadvantages of these family 
severances. So he decided to allow his 
sons, even after they had reached man’s 
estate, to continue living among their 
own kin. But, since the jealousy with 
which he regarded his own women folk 
had in no wise abated, he made it a rule 
that each of his sons must capture a mate 
from some other herd. Thus the practice 
of exogamy still survived. 

Now, surely, it is more than likely that, 
in course of time, two grouj^s of men, weary 
of warring perpetually one against the 
other for the possession of wives, would 
agree to make peace, and to give each to 
the other the right of taking and marrying 
its women folk. 

If this be granted, then it is possible 
immediately to explain the existence of 
exogamous, intermarrying phratries, each 
containing distinctive totem kins. 

In short, the existence of divisions in a 
tribe is the result of an alliance between 


How came the system of exogamy to be 
instituted ? This is a question upon which 
opinions differ greatly. 

According to one theory, man, before ever 
he could have been brought to recognise 
a law of exogamy, must have been a 
member of a tribe — of a commune, that is 
to say, with its council of elders, its general 
assembly, and so forth. At first the rela- 
tion of the sexes was left wholly unregu- 
lated. In course of time, however, this 


two groups, already ex- 
ogamous and intermarry- 
ing, and not, as on the 
other theory propounded above, of the 
dissection of a promiscuous horde. 

Perhaps the most extraordinary feature 
of the social organisation in Australia is the 
fact that the divisions in one tribe have al- 
ways recognised equivalents in other tribes. 
Thus a native, travelling in the coun- 
try, may expect to be provided with tem- 
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porary wives by all the various tribes with 
whom he may sojourn. 

His right to these women will be ae- 
cepted as a matter of course ; and, thanks 
to totem marks and similar signs, he need 
have no difficulty in ascertaining whether 
they belong to a division into which he 
can legally marry, even if he be a thousand 
miles from his native place and among a 
tribe whose language is strange to him. 

In Australia, in fact, it frequently hap- 
pens that husband and wife speak different 
dialects, and continue do- 

An Amazing always. Neither 

would think for a minute 
of changing his or her dialect for that of 
the other. Among some of the tribes of 
Western Victoria the practice is carried 
to such an extreme that a man actually 
is forbidden to marry a woman who 
speaks the same language as himself. 

This amazing state of affairs is probably 
unique. In North America, at any rate, 
although a man must marry outside his own 
clan and outside his own totem, he always 
marries within the tribe. 

Both in America and in Australia descent 
usually is in the female line — that is to say 
children belong to the totem clans of their 
mothers. Still, in many cases this order 
is reversed ; while in a few instances sons 
inherit the totem of the father, daughters 
that of the mother. 

But these rules are not inflexible. Maybe, 
owing to war or sickness, the father’s clan 
has become greatly reduced in numbers. 

If so, and if he give his children not to 
their mother, but to his sisters, to rear, he 
may be permitted to endow them with his 
own totem. 

Among some tribes, again — ^notably those 
of Bengal — a man is able absolutely to 
appropriate his wife and her children by 
means of a system of purchase. A similar 
custom prevails in the Watubela Islands, 
off New Guinea. 

Here a man may either purchase his 
wife before marriage, or he may wed her, 
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without making any payment, provided he 
does not remove her from the custody of 
her parents, and provided he himself under- 
takes to work for them. 

In the former case, any children that 
may be born belong to the father ; in the 
latter they belong to the wife’s family, 
and can only be acquired by the father 
when he has paid the full purchase price. 

But quite the most remarkable of all the 
devices which savages employ to secure 
for their own totem clans children who 
"would otherwise not belong to them, is 
that known as the “ couvade ” — a custom 
by which a father takes to his bed, and 
is treated in every respect like an invalid ; 
in fact, as though he were the mother. 

This curious practice has been adopted 
in several districts, and no doubt it serves 
as a convenient fiction to enable a man to 
invest himself with the mother’s rights, 
and so hand on his totem to the children. 

A similar significance lies at the base 
of a convention which prevails among the 
Masai tribe of Central Africa. Here a man 
always wears feminine apparel for a month 
after marriage. The Alsatian custom, 
moreover, by which men dress as women, 
and women as men, at vintage festivals, 
may also be a survival of some primitive 
marriage ceremony. 

That a man should wish his sons to be 
of the same totem as himself is only natu- 
ral. In totem tribes, 
owing to the law of ex- Th^T^em 
ogamy, each local group 
must be broken up into at least two totem 
clans ; and these, should a blood feud 
arise, would immediately dissolve into their 
totem elements. Thus, in the event of 
hostilities, the sons — if they inherited the 
totem of the mother — would find them- 
selves arrayed against the father. 

This, though of course most undesirable, 
is perfectly natural, for among savage 
tribes the totem bond is a thousandfold 
stronger than any bond of blood or kin- 
ship known to modern civilised races. 
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Death's-head Moth in Flight 


The Ideal Flying Machines 

How Aviators can Improve the Construction of Flying 
Machines by Studying the Mechanism of Insect Flight 

By HAROLD BASTIN 

Author of “ /;/ i ti J hcti Lift IIi tones ani ILahit ” 


T he chief and most obvious difference 
between a typical ins( et and any 
other invertcbiate animal that you 
may care to select is that Mhile the former 
can fly, the latter cannot. Of eouisc theic 
are some wingless insects ; but most of 
these are clearly i elated to others that have 
wings. We are, in fact, justified in be- 
lieving that the majority of existing insects 
(possibly all of them) were deiived from 
winged ancestors. How these early insects 
got their wings is a question that has 
divided naturalists into two camps. One 
faction states that what are now wings 


were once flap like gill-plates, useful feir 
breathing puijioses at a time when all 
insects weie aquatic; tlu other deelaies 
that the wings were, lioin the first, organs 
of aeiial locomotion — ^that they piobably 
began as parachute like outgrowths fiom 
the sides of the body, anel in this caily stage 
were serviceable for gliding or scudding, 
enabling the insect to prolong its leaps. 
It IS a significant fact that theie is to-elay 
an Austiahan spider which is actually 
eepiippcd with such gliding outgrowths, 
and uses them in the manner suggested 
above. 
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Our present object, however, is not to 
discuss this difficult question, but to con- 
sider briefly the marvellous mechanisms of 
insect flight. The wings of insects arc 
skinny outgrowths from the second and 
third segments of the thorax — i.c. the middle 
part of the body. Their hardness is due 
to the fact that their substance is per- 
meated (like the rest of the creature’s 
integument) with chitin — a peculiar material, 
flexible, but very tough and resisting. 
Each wing consists of two layers in close 
contact, supported upon a framework of 
hollow tubes. Many insects have the 
wings glassy, but in others — notably the 
butterflies and moths — the whole surface 
of the wing is dens(‘ly 
clothed with minute hairs \ 
or scales, which are often 
brightly coloured, and arc 
always arranged in a pat- 
tern characte ristic of the 
species concerned. 

The muscles which 
actuate the insect’s wings 
are very numerous and 
complicated. Some of 
them are concerned only 
with the adjustment of 
the wings — the spreading, 
folding, and so on ; and 
with these we need not 
now deal. The actual fly- 
ing muscles — those which 
raise and lower the wings 
when the insect lias 
launched itself into the air 
— are of two kinds, viz. 
direct and indirect. Of the former, the ele- 
vator muscle is attached to the wing just 
inside the fulcrum, or j)oint at which the wing 
is hinged to the body, while the depressor 
muscle is attached just outside this point. 
The indirect muscles arc not attached to 
the wings at all, but to the inner walls of 
the flexible thorax. As they alternately 
contract and relax, the shape of the 
thorax is altered, and the wings arc forced 


up and down. In dragon-flies, the direct 
muscles arc those which are chiefly con- 
cerned in flight. In locusts and their kind 
the direct and indirect muscles are about 
equally developed. But in most other 
kinds of insects the direct muscles are 
fec])le, while the indirect muscles are the 
largest in the whole body, and constitute 
the chief motor mechanism of the wdngs. 
Readers who may be interested in these 
mechanical details should visit the Natural 
History Museum in Cromw(‘ll Road, where 
they will be able to examine some clever 
models illustrating the manner in wdiieh 
insects fly. 

By an elaborate series of experiments, 


Professor E. J. Marey proved that simple 
up and down movements are all th;it is 
needed for flight in the ease of most insects. 
The front part of the* wing is held rigid by 
strong supports, but the hind part :s flexible. 
Thus, as th(‘ wing is raised and lowered, 
its plane constantly changes ; and in 
accordance with the mechanical law that 
an inclined plane which strikes the air 
has a tendency to move in the direction of 



Wing of Death’s-head Moth from Beneath 

Showing ihe frenulum and the band-like catch which receives and 

secures it 
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A Biplane 

The stag-beetle in flight 
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Privet Hawk Moth in Flight 

Inaects with narrow, rapidly- vibrating wings fly faster than those 
whose wings are broad and slow-flapping 
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its own inclination,” the for- 
ward motion of the insect 
is maintained. The action 
of the wing has been likened 
to that of a screw-propeller, 
wJiich may be considered 
as an inclined plane whose 
movement is continuous and 
always in the same direction. 
There is one great difference, 
however, between an insect 
and a man-made flying 
machine, namely, that where- 
as in the former the sup- 
porting mechanism and the 
driving apparatus are uni- 
fied, in the latter they are 
separate. No machine that 
will fly by a movement of 
its planes, or wings, has so 
far been invented. 

No insect has more than 
two pairs of wings, while in 
not a few instances only one 
pair is used in flight. In 
the case of the true flies, 
indf^ed, the hind-wings per- 
sist only as minute stalked 
knobs, called halteres. That 
these cannot be directly ser- 
viceable in flying is obvious; 
but they are richly supplied 
wdtli nerves, and there is 
some reason for thinking 
that they assist the insect 
to maintain its equipoise 
when in the air — hence their 
popular name of ‘‘ balan- 
cers.” In certain other in- 
sects the fore- wings are thick 
and leathery, and are used 
to protect the delicate hind- 
wings when the creature is 
at rest. This is notably the 
case with the beetles, whose 
fore-wings are often hard 
and shell-likc. They are 
termed wing-cases, or elytra. 
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Some beetles — e.g. the well- 
known stag-beetle — hold up 
their elytra during flight in 
such a manner that they 
probably help to support 
the insect in the air. In 
fact, such beetles may per- 
haps be likened to biplanes, 
whereas others are distinctly 
of the monoplane type. 
Among the latter arc the 
great African Goliath be(‘tles, 
whose elytra are only raised 
just sufficiently to allow for 
the spr(‘ading of the hind- 
wings. 

In the ease of many in- 
sects with two pairs of 
functional wings tluTc is a 
device wdiereby the t\NO 
wings of each side arc locked 
together, and act as one, 
during fliglit. For example, 
if we examine the hind-wing 
of a bee or a wasp, wc* shall 
find a row of minute, up- 
wardly directed hooks on 
the front margin. These 
hooks engage, during flight, 
with a downwardly project- 
ing ridge or fold on the 
hind margin of the fore- 
wing, so that both A>ings 
rise and fall in co-ordina- 
tion. In many moths, but 
not in butterflies, there is 
a process called the frenu- 
lum which projects from the 
front edge of tlic hind-wing 
near to its attachment to 
the body. This fits under 
a band-like catch which has 
its place on the underside 
of the fore-wing n(*ar its 
base. In the female sex, I lie 
frenulum commonly consists 
of three separate bristles ; 
but in the male it usually 



A Monoplane 
African Goliath beetle in flight 



The Dytiscus or Diving Beetle 

It lives in ponds and lakes, but at night frequently makes long 
voyages through the air 
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takes the form of a single long, curved this does not affect the proposition that for 
spine. This, and the catch on the fore- straight-forward flight a pair of wings — or 
wing, arc well seen four wings acting as 

in the death’s-head a pair — is the ideal 


spine. Tins, ana tiic eaten on tne lore- 
wing, arc well seen 
in the death’s-head 
moth. j \ 

These and similar ‘ \ 

contrivances which ^ 

are found among X 

insects for co-ordm- 
ating the action of \ 

the wings seem to \ 

indicate that for ^ 

general purposes one | 

pair of mgs is more > 

serviceable than two j / 

pairs. It is true that / / 

many dragon-flies are / / 

exceptionally good j / 

fliers ; and each of / / 

their four wnngs is / / 

capable of indepen- / / 

dent motion. But ' 

we must remember 
that a dragon - fly, ^ 

when chasing its 
prey, must be able 
to swerve, hover, ac- 
celerate or retard its 

pace, or even dart ^ ^eii-known typ 

backw^ards, in instant 

response to the movements of its quarry; 
and it is more than likely that these varied 
manceuvres could not be effectively carried 
out if the wings were locked together. But 


The Daddy Longlcgs 

A well-known type of two-winged fly 


/ mechanism. 

^ ^ ' I The rate at which 

insects fly, and the 

/ rapidity of their 

/ wing-vibration, vary 

" / greatly. Some but- 

/ terflies flap their 

— , wings only nine times 

. ' or so per second, 

NTV. wdiereas it has been 

\ ^ estimated that the 

\ \ common house-fly’s 

\ wings beat the air 

' 330 times during the 

same* interval. In 

. general, inseets with 

\ narrows rapidly- 

vibrating wings move 

through the air at a 

higher rate of spc(‘d 

than those whose 

wings are broad and 

slow-flapping. This 

T ^ point is well illus- 

Longlegs [ ^ i r .u i i 

. . . - trat(*d by the hawk- 

of two-winged fly 

moths when con- 
trasted wdth the large Saturnid moths. The 
former are notorious for their swift and 
powerful flight, w hilc the latter are slow, and 
can make little headway against the wind. 



Praying Mantids 
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The Last Secrets of the African Forest 

Concerning the Okapi and Other Animals 
Recently Discovered in the Dark Continent 

By SIR H. 11. JOHNSTON, G.C.M.G., K.C.B. 


T he African continent to a ^^rt^atcr 
extent than any other part of the 
world (though Tibet, East central 
Asia, and the Andes reGfion of South 
America should also receive honourable 
mention) has preserved, in its deserts, 
forests, swamps, and mountains, missing 
links and strange survivals from great 
faunas which have vanished elsewhere. 
This continued series of surprises to the 
intelligent, incpiiring Europc'an (which began 
more than 2,000 years ago, when Greek 
and Roman inquirers expected something 
new to come out of each expedition into 
Africa) was, of course, partly owing to the 
inaccessibility of this continent to the 
dQ 


destructive White man from Europe. White 
men, aeeustomed to the comfortable con- 
ditions of life in Southern Euro])e and the 
eomparatu (‘ly easy port-to-port navigation 
of the MeiliterraiK an or the westiTii Atlantic, 
were naturally daunted in their African 
exj)lorations in earlier days. Either they 
^^ere deterred by the stormy seas which 
lashed the African coasts — coasts singularly 
free from penetrating gulfs and far-reaching 
navigable river-courses - or by the blazing 
hot, w"at(‘rless deserts which barred the 
way to all of the continent 

north of the equatorial region. Then again, 
w’^hen, in bette*r ships, with the aid of the 
compass and a greater knowledge of the 
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science of navij^ation, they had entered 
the equatorial zone in the Atlantic or the 
Indian Oceans, they found their way to the 
African interior obstructed by dense forests 
or implacaldy hostile tribes — tribes, in fact, 
which, until the invention of inacliine guns 
and repeating rifles in the last quart(T 
of the ninet(‘enth century, were virtually 
unconcpierablc. Ev(‘n in southernmost 
Africa, where ther<> were f(‘W forests to 
bar the way, there were exc(‘])tionaIly 
stormy stas to be negotiatt^d and (iesert 
regions to be tjaversed, Avith tse-tse fly 
constantly ready to attac'k the horses or 
the draught-oxen on which the white man 
rt‘lit‘d for the' carriage of his siqiplies. 

Two-thirds of South America are per- 
meated with easily- navigated rivers, and 
tlu' indigenous jiopulation 

Little to 

„ . Avas ncA^er numerous or 

Reveal 

Avell armed enough to be 
a long-standing banjier against ex})loration. 
All Asia had been traversed repeatenlly by 
great conquerors, in some cas(‘s akin to 
the European in race and language ; and 
was, until the seventeenth century, on the 
same general level of civilisation as Europe, 
as appreciative of Avond(*rs in bird, beast, 
fish, and plant as were our ancestors ; 
and as ready to export its marvels as to 
import the bullion and the manufactures 
of Europe. The girdle of exceedingly 
lofty mountains, with their Arctic climate, 
or of impassable sandy deserts, as well as 
the power, the jealousy, the suspicion of 
China under the Manchu Emperors, did to 
some extent fend off European inquiry into 
the natural history of Tibet, Yunnan, and 
Se-chuan ; but at the close of the nine- 
teenth century innermost Asia, together 
with Andinc South America, had little left 
to reveal to the White man in the way of 
remarkable unknown beasts, birds, reptiles, 
fish or inseets. 

It Avas not so, hoAvever, with Africa. 


century, and it was between 1 890 and 1 91 2 
that some of the most remarkable discoveries 
were made concerning its fauna. 

Two thousand years ago, more or less, 
the intelligent world of the Mediterranean 
(that is to say, of Asia Minor, Greece, and 
Italy) had begun to realise that Africa 
contaiiK'd some very remarkable beasts 
and birds quite foreign (as they thought) 
to the life of Europe ; though had they 
known anything about the f )ssil faunas 
of the lands they goAHTiied they would liave 
understood that Africa av^us merely j)re- 
servdng ereatiirt‘s which had once existed 
in France, Italy, Ciermany, Macedonia, 
Gret‘ce, Asia Minor, and Syria. As it was, 
the Latin coiujuest of Carthage and tlie 
(ireek colonisation of Cyn'iiaica and Egypt 
revealed by degrees to the early students 
of natural sci(‘nee Avho AATote in Latin or 
in (iretk, tlie existence of the African 
Elephant, the Ciiraffe, the Chita, the Spotted 
Hyena, the Baboon (with a hint, perJiaps, of 
the Chimpanzi or man-like a{)cs derived 
from Egyptian explorations of Central 
Africa), the Oryx, (Jazelle, Addax and Ilarte- 
beest, the Bhinoceros and Hippopotamus, 
the Guinea Fowl, Crowned Crane, Ostrich, 
Crocodile, and Python. 

The Arab invasion of Africa which fol- 
lowed the promulgation of Islam, revived 
a knowledge of these 
strange beasts and birds Arab 

in the mediawal popula- Ii^vaaion 

tions of Europe, which had wellnigh for- 
gotten most of them, but added very little 
to the revelation of further wonders. Arabs 
classified nearly all antelopes as ‘‘ gazelles 
or “cattle of the wilderness.” They intro- 
duced amongst us the word giraffe (though 
only 200 or 300 years ago) in place of the 
Latin word cam(‘lopard (the Latin word 
for “ leopard ” by the by — leo-pardus — 
was really the first name given in the 
Roman beast shows to the Chita or Hunt- 


Tins continent was not completely laid ing-leopard, the true Leopard being knoAvn 
bare to our geographical knowledge until by the Gre(‘k term pemihera, or the Latin 
the close of the first decade of the twentietli pardus\. But the Arabs may have been 
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the first people to make any suggestion to 
the European mind of a striped horse, a 
‘‘zebra,” existing in Tropieal Africa, thougli 
this concept, together with the name zebra, 
was first distinctly recorded in European 
annals by the Portuguese, who met with 
the animal in Ethiopia, either in its most 
magnificent form, the Grevy Z(‘bra, or tlie 


uplift to our knowledge of the African 
fauna after the discoveries of the Portu- 
guese, whose work in this respect is so 
mixed up with Italian and Spanish research 
that it is dilhcult to apportion to each 
nationality the exact degree of credit for 
the illustration — cliielly in wonderful tapes- 
tries — of African beasts and birds. The 
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handsomest of the Burchelline group — 
Grant’s Zebra ; and also simultaneously 
heard of it in Angola, 

The Italians of the sixteenth and seven- 
teenth centuries were most industrious 
(partly incited thereto by the Popes and 
the Grand Dukes of Tuscany) in collecting 
information about the African fauna, such 
as the hippopotamus still lingering in the 
delta of the Nile (the last hippopotamus 
killed in Egypt proper was shot by Italians 
in the year 1C58), the birds and beasts of 
Abyssinia and the Western Congo ; but 
it was probably the Dutch in West Africa 
and South Africa who gave the greatest 


Portuguese in the last half of the fifteenth 
centur\ made knoAMi the large Civet Cat 
of Tropieal Africa (with its powerful per- 
fume) and the Grey Pairot. 

The Dutch in the seventeenth century 
ex|)lored a good deal of Senegambia, 
Liberia, and the Gold Coast. In their 
descriptions of the Liberian forests they 
may even have preservcxl foi us records 
of creatures which have since become 
extinct. For example. Dapper, vriting 
about 1086, describes a species of vild hog 
in Liberia which must have resembled very 
closely the great black forest pig still 
lingering in Ecpiaiorial Grica bet^veen the 
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Cameroons and Uganda. In the eighteenth 
century Dutch wi iters referred to the 
existence of various mysterious creatures 
in the forests of what we should now call 
Western Congoland ; amongst oUkts, the 
real Unicorn was supposed to be found 
there. The Unicorn of Roman times was 
almost certainly the Indian One-horned 
Rhinoceros, though the term 
was used by the Romans in 
reference also to the Two- 
horned Rhinoceroses of the 
Northern Sudan. But the 
Unicorn of the Middle Ages 
and of the Crusades was, in 
all probability, a fantastic 
description of the straight- 
horned Oryx of either the 
Beatrix or Beisa species. This 
antcloi)e, seen sideways, would 
appear to have but a single 
horn rising Irom its lorchcad 
very like that of the mythi 
cal unicorn, and its slight 
mane and tufted tail were 
suggestive of the horse. But 
the Dutch allusions to a uni- 
corn found in the forests 
of western Equatorial Africa 
were more likely allusive to 
the splendid Bongo Tragclaph 
of those regions, if, indeed, 
they were not based on the 
first glimmer of intelligence regarding the 
Okapi. In South Africa the Dutch in the 
eighteenth century (assisted by French, 
German, and Scottish explorers) not only 
put us in possession of much definite and 
decisive information regarding the hippo- 
potamus and the giraffe, but revealed to 
us the African buffalo (scarcely noted by 
the Portuguese, though tliey must have 
often come into contact with it), the 
Elephant, Two-horned Rhinoceros, Eland, 
Quagga, Zebra, Hartebeest, (inu, (iemsbok, 
Chakma Baboon, Spotted Hyena, and Brown 
Hyena, Aardwolf (Proteles) and Aardvark 
{Orycteropus), Wart Hog. Bush Pig, several 


of the smaller Antelopes, Water Buck, Black- 
backed Jackal, Bontebok and Blesbok, Klip- 
springer, Ilyrax or Dassy, and the Spring- 
haas or Jumping Hare. 

The French, when they began to explore 
Senegambia seriously at the commence- 
ment of the nineteenth century, and after 
their invasion of Algeria in 1830, added 


to the list of discoveries several ante- 
lopes and tragelaphs, the Sabre-horned Oryx 
(which was also known to tlie Romans), 
the Barbary Stag — the only form of deer 
now indigenous to Africa — and those two 
amazing and still very little known baboons, 
the Mandrill and the Drill, probably first 
brought home by the Frencli from the 
coasts of Western Congoland an^l Gaboon, 
and of Senegambia. To French explorers 
and naturalists also wc owe the revelation 
of many beautiful types of Cercopithecus 
Monkeys from the West African forests. 

The British had become greatly interested 
in the zoology of Africa from the close of 
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the seventeenth century onwards. In the 
middle of the ci^hteentli century several 
Scotsmen went out to South Africa cither 
to work for the Dutch Government or to 
cx})lore on th(‘ir own account, and came 
back able to give lucid and grai)hic descrip- 
tions of the wonderful b(*asts of Southern 
Africa. At tlic close of the ciglit(‘enih 


able types of West African antelope, of 
rodents (including Brush-tailed Porcupines) 
and birds. Either to them or to Wmwood 
Reade, who followed in their steps, we OM^e 
the discovery of the splendid Derbian Eland 
of St'iiegambia, which is scarcely dis- 
tinguishable from the (iiant Eland of the 
Bahr-al-Gluizal, one of the discoveries of 
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century the British had made much head- 
way with tht‘ exj^loration of the Gambia 
and the Upper Niger. It was, howtwer, 
really in the ninetc'cnth century that our 
nation began to take the foremost place in 
discoveries of the African fauna. The 
fourteenth Earl of Derby, twice Prime 
Minister of England, had a great interest 
in zoology and aceumulat(‘d a magnificent 
collection of living animals at Knowsley, 
near Liverj)ool. He employed collectors, 
chiefly on the U})pcr (»aml)ia River, who 
revealed to our knowledge several remark- 


the early twentieth century. As soon as 
the British had dis])laced the Dutch as the 
rulers of Cape Colony (in 180 G) the ex- 
ploration of the South African fauna went 
ahead with wond(*rful rapidity, chiefly 
directed by men like William Burchell. 
Burchell first discriminated between the 
Quagga, the Mountain Zebra, and the Zebra 
of the plains, which is known as Burchell’s 
Zebra, and which really includes in its 
designation the greater number of the 
zebras of Africa, from Grant’s Zebra on 
the borders of Ethioi)ia to the zebra of 
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innermost Angola, of Bechuanaland, and 
South-east Africa. Burchell probably also 
first distinguished the enormous square- 
lipped rhinoceros — the so-called White 
Rliinoceros— from the commoner and some- 
what similar type, the Bla(*k Rhinoetu’os, 
with a pointed, prehensile lip. Other 
English sportsmen, before and aftc^’ 
BurcheJl. discovered and described 
the Kudu Tragelaph, the White- 
striped Eland of South - central 
Africa, the magnificent Angas' Tra- 
gclaph of Zululand, various typ(‘s 
of Bush Buck, the miirsh-dwt llino 
SitutuiU 4 a(a northern form of vhieh 
vas discovered by Captain S]k ke m 
Uganda in 1801 ), the Roan AntelojKs 
the Sable Antelojie, the Blue (imu 
the Tsesst‘be or Bastard IIartebe(‘st, 
tlu* Leeliwe Water Buck, llie South 
African Chita or Hunting l(‘opard, 
the Hunting-dog (Ltfcaon). mum rous 
reinarkalile rodents and the vouch r- 
fully colourc'd Golden Moles, the 
Pangolin or Sealed Ant-(*ateT, and 
the pretty black and white‘ Wc'ase Is 
{PoecUo^alc), the Sc'cretary Bird, and 
tlie* Stanley Crane. 

In the forties, fifties, and sixties 
of the last century the British wctc 
making great discoveries m rc'gard 
to the fauna of the Egyptian Sudan 
and Ethiopia. It was British energy 
(notably through Pethcrick and 
Samuel Baker) that revealed to the 
world the wonderful Slioebill Stork {Bake- 
niceps) of the Bahr-al-Gliazal (rediscovered 
by the present writer, in 1900, much 
farther south on the shores of the Victoria 
Nyanza), the beautifully coloured Mrs. 
Gray's Water Buck — handsomest of all the 
Cobus sub-family —the Gelada or Bare- 
breasted Baboon of Abyssinia, the magni- 
ficent whitc-mantle‘d, white-plumed Colobus 
Monkeys of the same' region (rediscovered 
in a still more remarkable form by the 
present writer on the slopes of Kilimanjaro 
in 1885). At the same time in those 


regions, especially Abyssinia and Northern 
Somaliland, were found many remarkable 
beasts and birds hith^^rto only known from 
the Cape of Ciood Hope, for there is a 
remarkable correspondence in fauna between 
th(' regions of trans-Zambesia and North- 
east Afri(*a. The ex|)lorati()n of Somaliland 
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The Yellow-backed Cephalophus 

between 1850 and 1900 (sj)eeially note- 
worthy for their discoveries were the 
brothers James, Mr. Hunter, Colonel E. 
Svayne, and Mr. E. Lort Phillips) re\ealed 
many marvels in mammalian develojnnent — 
the beautiful Soemmering's Gazelle, the still 
more extraordinary long-necked (gazelles, 
the (xcrenuk and the Dibatag [Ammodorcas 
and Lilhocranim), the Dwarf Kudu, curious 
rodents' like the Somali form of the Jlctero- 
cephahis (a naked, burrowing, mouse-likc 
animal), and the Crested Rat {Lophiomys)^ 
little antelopes not easy to classify, like the 




WILD LIFE IN EAST AFRICA: WHERE THE HIP 

This camera picture shows an extraordinary scene on the Ruaha river, in German East Africa. Some thirty rel 

With exceptional clearness the folds of the hide, the bi 






OTAMUS DISPORTS HIMSELF IN TROPICAL STREAMS 

sport themselves in the river behind the huge fellow resting on the bank in the foreground. The picture shows 
> the upDer and lower jaw, and the huge peg-like teeth 
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Pygmy Hippo Captured in a Pit in Liberia 

B('ira (in/xlJc* Ifuntt'r's Anlclopc, and 
S\va\nc*s IIarlt‘l)(‘(‘st, links Ixdwec'ii the trii(‘ 
IIart(‘lKrsls, tlic (inn, and the J^illa (iazelle, 
the H(‘ticulated (iiraffe, and the vnltnrine 
Guinea Fowl, with its lovely ultramarine 
neck colon rin^. Sonic of the new antelopes 
and rodtaits of the north- 
eastern Sudan were lirst dc- 
scrib(‘d by Swiss or Ciernian 
naturalists (such as J{u})})ell), 
and jiart of th(' fauna of 
southern Somaliland and 
Equatorial East Africa has 
been simultaneously revealed 
by Sir John Kiik from the 
direction of Zanzibar. To 
Captain Speke ve owe not 
only the discovery of sev(‘ral 
new b(‘asts m Somaliland, 
but of the Water TrageJaph 
of U^janda, and the biggest 
and handsomest of all the 
gazelles — Grant’s (razelle. 

His companion ((irant) also 
discovered (Grant's Zebra. 

British explorers, or their 


(German colleagues in British pay, made some 
further discoveries in regard to the fauna 
of Central Nigeria. Barth recorded the 
existence of the Lion (absent from the 
greater jiart of tjie Sahara) in tlu^ Air 
Mountains ; liakie reveaVd the jiresence 
of the 3Ianati sirenian in the waters of the 
Fpper B('nue; Denham sent home some 
remarkable Bustards from the region round 
Lake Chad, and specimens of the Lake 
(’had Bullalo. But on the whole the revela- 
tion ol‘ the fauna of (’entral Nigeria 
Ixtwei'ii the Niger Ri\er and Lake (’had 
which were made by tlu* ih’itish (‘xp(‘di- 
tions of the middle niiKdeenth century 
were small. It is only within th(‘ last tw^o 
or three years that th(‘ fauna of those 
regions has betm seriously studicxl, and it 
may \et Meld to our knowledge new beasts 
or birds. 

Swiss and (haanaus w(*re not only active 
in the Egyptian Sudan m the second half 
of the nineteenth century, but in West 
Africa lik(‘Wis(*. A Swiss Professor Biitti- 
kofer -made on Ix'half of the Natural 
History Museums of Holland, the lirst 
scientific exploration of Liberia in the 
scventi(*s and eighties of the nineteenth 
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century. Already from that small but 
curiously interesting portion of forested 
West Africa there had been sent to France 
specimens of the Pygmy Hi})])opotamus 
about 18G0, though this animal was not 
properly studied and fully revc'aled to us 
in the living form until two yc^ars ago, 
wlien all further mystery eoncerning it 
was cleared up by the ex])edition of Captain 
Ilans Schoniburgli. Professor Biittikofer 


But he first obtained and brought to Kuro})e 
such an amount of material regarding the 
gorilla as gave us a precise knowledge of 
the eonformation of that ape. In all 
justice he must bc^ regarded as the discoverer 
of the gorilla. He also first revealed the 
most beautiful of all the Tragc‘laj)h group, 
the splendid Bongo Ant(*lopc. He made 
known that most primitive and remarkable 
of all forms of Ciiiinea Fowl, Phasida,^ ni^cr. 
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Captain Schomburgh with the First Pygmy Hippo Brought Alive from Liberia 


discov(M’ed in Liberia some rcmarkabl(‘ and 
large forms of the Crphalophiis genus of 
antelopes, besides new monkeys and fian- 
golins. 

One of the most remarkable and definite 
enrichments of our knowd(‘dgc of the 
African fauna w^as due to the work of 
Paul du Fhaillu in the middle of the nine- 
teenth century. This man, of French 
extraction, but much associated with the 
United States, went out to the Galioon as a 
natural history collector in 1858, It is 
true that he did not discover the Gorilla, 
for this largest ot all the Anthropoid Apes 
had first been revealed to science by an 
American missionary, Dr. Savage, in 1848. 


which has lK‘(‘n rediscovered by Captain 
PowtII Cotton as far east as t.he Itiiri Forest. 
Many antelopes of tlu* Cephalophm g(*nus 
were added by him to our list of known 
creatures, together wath a large w^atcr- 
freqiHaiting insectivore of ottcr-lik(‘ habits, 
the Poimno^alc vclojr. The Gaboon and 
adjoining districts of the Western Congo 
and the Southern Cameroons is one of the 
most remarkable portions of Africa for its 
retention of strange animals. In this region 
may be found large frogs, a|)parently wdth 
manes of hair, though the hairy tufts arc 
said to be really extravagant developments 
of skin. 

In South-central Africa the last quarter 


707 


I On the Land 


Natural 


The African Forest 


of the nineteenth century witnessed the 
discovery or rediscovery of remarkable 
forms by Mr. F. C. Selous, whose name is 
attached to several new speeit's of mammals 
and birds. Sir Alfred Sharpe, then and 
later, and Captain Richard Crawshay, 
further extended our knowledge, and added 
new species of antelope and zebra to our 
lists. Mr. J. E. Moore made some ^^tartling 
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A Young Okapi 

discoveries fifteen to twelve years ago in 
the waters of Tanganyika, chiefly prawns 
and j(*llyTish, but the importance and 
mystery of these were lessened by their 
subsequent rediscovery in the waters of 
Uic Victoria Nyanza by Mr. C. W. Hobley. 
The last mention(*d also led the way in the 
discovery of the fossil and extinct mammals 
of East-central Africa, showing us that 
types of rhinoceros and horse have lived 
and vanished, together with dwarf forms 
of Dinoiheritwu the elephant with recurved 
tusks in the lower jaw only. 

Perhaps the most sensational discovery 
of recent years w^as that of the Okapi in 


the north-eastern portion of the great 
Congo Forest. 

The Russian explorer. Junker, who had 
reached from the Bahr-al-Ghazal the north- 
east limits of the Congo Basin, alluded 
somewhat vaguely to large striped antelopes 
to be found in the basin of the Aruwimi 
River. It is not clear, however, from his 
description, whether he had seen the skins 
of the white-striped Bongo Tragelaph or of 
the Okapi. He himself thought that the 
strangely-marked skins were of a species 
allied to the Zebra Antelope of Liberia (one 
of the remarkable discoveries of Professor 
Biittikofer). The great explorer Stanley, 
some time after his return from his Emin 
Pasha Relief Expedition, in the course of 
which he marched, first of all explorers, 
through the dense forests from the Upper 
Congo to the Albert Nyanza, made a 
casual mention in his book of the existence 
of a w ild donkey in these forests, which the 
Pygmies caught in pitfalls. He expatiated 
on this subject to the present writer when 
the latter was about to start as Special 
Commissioner of Uganda in 1899. He also 
impresst‘d on him the certainty of the 
existence in the same region of a giant 
black pig, alleging that he himself had seen 
this animal on one occasion. 

Accordingly, when I reached Uganda, 
and got into contact with the Congo 
Pygmies, I questioned them on the subject 
of the “ donkey ” they were supposed to 
catch in pits. They at once expressed by 
eager nods the truth of the story and 
described the animal as something like a 
mule and something like a zebra. Soon 
afterwards, in 1900, I was able to enter 
the forest region where they lived, and 
they endeavoured to guide me to where I 
miglit see the Okapi, but as from their 
description I imagined it to be a kind of 
horse, I took no interest in its supposed 
footprints, which were cloven-hoofed like 
those of an eland. Unable to find the 
animal, I purchased from the natives of 
tlie forest strips of its skin, which I sent 
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Perhaps the most sensational discovery of recent years was that of the Okapi in the north-eastern 
portion ol the ^feai Congo Forest At first believed to be a living specimen of the Helladothertum, it 
proved to be an independent genus, which has been named Ocdpid Johnstont 
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to London to the charge of Dr. P. L. to me, a promise which he redeemed nearly 
Sclater. He recognised that the skin in a year afterwards, though, unhappily, he 
question belonged to some hitherto un- died before they reached me. As soon as 
described beast, possibly a form of zebra 1 saw the two skulls which he sent, I 
and therefore named the hypothetical type realised that the creature was absolutely 
Equus johnstoni. Abandoning my search new to science and must be a near relation 
in the forest, however, I applied myself of the giraffe. I believed it, in fact, to be 
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The Rare Zebra Antelope of Liberia 


to the Belgian officials at the nearest Congo a living specimen of the Helladotherium, 
States station, who at once confirmed the and tentatively naming it “ ligrinum,^^ 
stories of the pygmies, but opined that sent on the skin and the two skulls to 
the strange striped creature was a type of Sir Ray Lankester at the British Museum, 
large antelope, probably hornless. They Lankester, however, rightly judged that 
were well acquainted with its skin and often the Okapi (as I named it from the native 
ate its flesh, which was brought in to them word) was neither a Helladotherium nor 
by their native soldiers. The chief of the even a Samotherium (the extinct giraffids 
station (Lieutenant Meura) promised as to which it is nearest allied), but an in- 
soon as he could obtain an entire skin and dependent genus, which he named Ocapia. 
possibly a skull, to forward these specimens The arrival two years subsequently of an 
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adult ir»a!e specimen showed that the male 
Okapi possesses short, pointed, bony pro- 
j(‘etions or ossieones on the frontal bones, 
probably with bare, bony tips, which 
almost answer to the incej>tion of the 
deer's antlers. 

As an interesting eoineidtmee, it may be 
mentioned that the late Cieorge (xn'nhdl, 
the celet)rated Baptist 
missionary of the ('ongo, 
was making simultaneous 
inquiries as to the exist(*nee of the Okapi 
in another part of the Aruwimi Basin, and 
virtually discovered the animal ther(‘ (giving 
its correct local native name) in 1902 . 
Later Belgian exjilorations of the Congo 
Basin showed that th(‘ range of the 
Okapi extended southwards betw(*en the 
Lualaba, the west coast of Tanganyika, 
to the vicinity of Nyangwe. and westwards 
between tlie basins of the ('ongo and tlic 
IMubangi, almost to the lower course of 
that river, that is to say, near to the hinter- 
land of the Cameroons. It is quite i>ossible 
that the Okapi may yet be discovered in 
the eastern hinterland of the Cameroons 
by that remarkable explorer in natural 
history, Mr. George L. Bates, who has 
revealed to us so many strange beasts and 
birds in the Cameroons interior. He has 
already sent home j^roof of the existence 
in that region of another remarkable beast 
of the Equatorial African forests — the great 
Black Forest Pig. 

I have mentioned how Sir Henry Stanley 
not only suggested to me the existence of 
the Okapi, but further spoke of a very large 
pig in the same forests. I sought for this 
pig as dilig(‘ntly as I did for the okapi, 
but except that I gathered much native 
confirmation oi his story I could obtain no 
specimen. Strange to say, evidence re- 
garding the Forest Pig was first brought to 
light in East Africa by Mr. C. W. Hobley, 
already mentioned. But the first complete 
specimen of this animal was shot by Captain 
Meinertzhagen, after whom it is named. 
Almost simultaneously the Belgians dis- 


covered its existence in a slightly different 
species in the Ituri Forest, and Baron 
Maurice de Rothsehiid (together with his 
assistant, Mr. Harold Hyde Baker, a 
nephew of the great Sir Samuel, who in 
his time revc*aled much of the fauna of the 
Egyj)tian Sudan) had found the Forest 
Pig, probably of the Meinertzhagen type, 
existing in the Nandi forests of East Africa 
near the shores of the Victoria Nyanza. 
The simultanc'ous discovery by Mr. G. L. 
Bates carried the range of this remarkable 
pig from Mount Kenia in East Africa right 
across thc‘ eijuatorial zone to the Cameroons, 
so that it is possible that its range may even 
liave extended two or three centuries ago 
to the fon^sts of Liberia. Captain Powell 
Cotton had entered the field of faunal 
discovery in Africa at the close of the nine- 
teenth e(‘ntury, and had made clearly and 
definit(‘ly known to us several remarkable 
beasts of Abyssinia, such as the Abyssinian 
Ibex {Capra walia) and the curious slender- 
muzzled dog, Canis shnensis. He now 
(succeeding my discovery of the Okapi) 
proceeded to explore thoroughly the Ituri 
Forest region, with the result not only of 
adding to our knowledge of the okapi, but 
of discovering there the existence of re- 
markable beasts hitherto only associated 
with western Equatorial Africa, such as the 
Water Chevrotain {Dorcatherium), and the 
Pygmy Antelope {Neotragus), 

The research work of my companions 
and myself had revealed several new beasts, 
birds, and fish in Nyasa- 
land ; and, assisted by 
the late W. G. Doggett, 

I discovered in Uganda, or on the slopes 
of Mount Ruwenzori, a chimpanzi, new 
monkeys, remarkable turacos, strange 
horned chameleons, and the Balwniceps 
Stork, hitherto not known so far south. 
Other novelties were discovered (including 
the Tanganyika Gorilla) in the eastern 
Congo Forest by such leaders as Captain 
Beringe, the Duke Albrecht of Mecklenburg, 
the Duke of the Abruzzi, and Dr„ Wollaston. 


Other New 
Beasts 
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Statue of Cuitlahuac> the Last of the Aztecs 


The City of the Gods 

Concerning the Mysterious Capital of a Forgotten prc- Aztec Empire in Mexico 

By J. A. BRENDON, B.A. 


W HEN the Spaniards conquered 
Mexico, it was not a new world 
that they brought within their 
dominion, but a very old world. 

Even in those far off days the country 
was a land of ruins. It still is a land of 
ruins, amid which dimly can be traced the 
footsteps of unknown, forgotten people — 
people who had attained a degree of civilisa- 
tion even higher, perhaps, than that which 
Cortes found in the Aztec Empire and in 
the Coiirt of Montezuma, the proud monarch 
whom he humbled and laid low. 

Regarding that civilisation we know 


nothing — save that it existed. And this 
we know because in Mexico there are the 
ruins of cities as wonderful in construction 
and design as any that can be found in 
Cireeee, Italy, and the East ; the ruins of 
temples, palaces, and tombs no whit less 
splendid than the gorgeous structures which 
adorn the banks of the Nile ; and pyramids 
that will bear comparison even with the 
massive monuments on the Egyptian 
deserts. 

Some twenty-seven miles east of the 
city of Mexico lies the village of San Juan 
Teotihuaean, near which can be seen traces 
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of a city covering an area of four square origin ; and this theory is strengthened by 
miles. A part of the wall still stands. It a similarity in beliefs, manners, customs, 
is two hundred fett thick and thirty-two and institutions, which, in the light of the 
feet high. meagre information available, appears also 

Whence came the people who built it, to have existed, 
or whither they went, noliody knows. Near to Puebl^i stands the great temple 

The belief that, in the days of its splen- of Cholula, the most famous of the Mexican 
dour, the city was, as its name implu's, a })yramids. This, according to legend, was 
“ City of the Gods,” is supported by the designed by a family of giants who aspired 
presence of numerous pyramids, great and to raise a building to the clouds, but the 
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The Ancient Pyramid of the Sun at Teotihuacan 

small, which lie scattered over the plain, gods, disjileascd with their presumption. 
Of these pyramids the two largest arc sent fires from heaven on the }iyramid, and 
dedicated respectively to the sun and the compelled the work to be abandoned, 
moon ; and the former, which is 682 feet long The parallel betw ecn this legend and the 
at its base, and 180 feet high, is neither Hebrew account of the Tower of Babel 
dissimilar in design from, nor less massive surely is too striking to be regarded as 
than, some of the pyramids of Egypt. purely accidental ; and this is but one of 

The indications of Eastern influences on innumerable beliefs which are shared in 
the architecture of the prehistoric cities of common by the people of Mexico and the 
the New World are so markedly pronounced races of the East. 

that one can but suppose the early civilisa- The notion that at some time in its history 
tion of Mexico to have been of Oriental the earth was submerged by a deluge is as 
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prevalent in the New World as in the Old. 
The Aztecs believe that two persons escaped 
the deluge, a man named 
Cox-cox, and his wife. Their 
heads are commonly depicted 
in ancient paintings, together 
with a boat floating on the 
waters, and a dove. 

The goddess Cioacoatl, 
again, whom the Aztecs de- 
scribe as “ our lady and 
mother,” '‘the first goddess 
who brought forth,” “ by 
whom sin came into the 
world,” is usually de])icted 
with a serpent nt‘ar her, and 
her story in many respects 
resembles that of the Kve 
of the IlebreAV and Syrian 
nations. 

A large majority of the pre- 
sent inhabitants of Mexico 
are descendants of Indian 
tribes who vere found there' 
by the Spanish compierors ; 
but they bear in ap])earanee 
a closer rcsemldanee to the 
Malay races of Asia than to 
the American Indians. This, 
surely, is also significant, and 
points strongly to the con- 
clusion that their ancestors 
were of Oriental origin. 

It seems probable that the 
early inhabitants of Mexico 
were connected in some 
way wdth the Tartar tribes. 

How or when it is impossible 
to say ; the migrations must 
have occurred at some very 
remote period in the world’s 
history — perhaps in the days 
before the sea had divided 
the continents of America 
and Asia. 

At Palenque in Yucatan 
there are the remains of a 
palace and a holy city; and 

60 * 


here, as in numerous other places, the 
buildings are distinguished by strange 



A Modern Mexican Church at Tlaxcala 
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Where Christianity First Gained Foothold on the American Continent 


When he invaded Mexico, Cortes was opposed by the warlike Tlaxcaltecs. On being defeated they helped the 
invader to crush their ancient enemy the A2tec Empire. In their capital, Tlaxcala, where this fine church stands, 
the first Christian church on the American continent was erected 
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Interior of the Church of San Francisco Acatepec at Cholula 


In days so remote that even the Aztecs could give no account of them, there was built at Cholula a mighty temple, 
the Mexican Tower of Babel,” in honour of the god Quetzalcoatl. Now his temple is deserted, and the Cholulans 

worship in this beautiful church 
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hieroglyphical writings which have marked Aztecs upon which they were able to lay 
Eastern characteristics. But whether the hands. 

early civilisation of Mexico was older or One can only gaze, therefore, at the many 
of more recent date than that of Egypt and ruined cities which extend from the Valley 
Hindustan, no one can say. There are no of Mexico right down to the remotest 
historical records to help us, and very few corners of Yucatkn, and vainly ask them 
legends ; whilst the Spanish priests, when to yield up their secrets. Those massive 
first they arrived in the country, in fanatical walls tell nothing ; they merely stand there, 
frenzy against an idolatrous people, de- the sole and silent witnesses of a forgotten 
stroyed all the picture writings of the greatness 
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Excavations at the Pyramid of the Sun 
Mural paintings and other relics of amazing interest have been laid bare 
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Praine Marmot Outside its Burrow 


Subterranean Dwellers 

Creatures that have Forestalled Man in Excavating Underground “Tubes” 

By W. S, BERRIDGE, FZ S. 


I T has been suggested that, owing to 
the rapid growth of tube and under 
ground railways in the world’s chief 
cities, before many generations are past 
we shall have amidst us a race of human 
beings of strange and abnormal appearance 
who ^\lll live almost entirely underground, 
and only oecasionally see daylight and 
breathe untainted air. 

Whether sueh a state of affairs will ever 
come about, or is merely the fancy of a 
fertile brain, we must leave time to decide. 

In the animal kingdom, however, we 
have, at least, been forestalled in this re- 
spect, for many species have selected for 
their mode of life a subterranean existence, 
either partially or wholly, being driven to 
do so for various reasons — in some cases 
through undue persecution from their 


enemies, and in others as a better means of 
obtaining a food supply. With most 
animals, however, it is the comparative 
safety and quietude afforded by a burrow, 
or underground dwelling, that induces them 
to resort to such a situation, and this choice, 
or lack of choice, as the case may be, is 
shared by many kinds of living creatures, 
including mammals, birds, reptiles, and 
even fish. 

One of the most familiar of the mam- 
mals that excavate burrows is the rabbit; 
and it speaks well for the security of 
their domain when one considers that, m 
spite of incessant persecution, or, should 
one more charitably say, thinning out of 
their numbers, they continue to increase 
at such a rate as to be a positive pest in 
some countries. 




Fish in the Devil’s Hole, Bermuda 
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The rat is another familiar example, 
although not always subterranean in its 
mode of life, that is justly looked upon with 
disfavour, and which selects as its impreg- 
nable fastness the most inaccessible situa- 
tions, ranging from the basements of our 
houses to the sewers thereunder ; and 
to a lesser degree the more humble mouse 
is also responsible for a great' 
deal of discomfort through its 
artfulness in evading ejection by 
living in situations that afford it 
a tolerably safe shelter. But in 
order to find a true subterranean 
dweller we must go into the 
fields, and, if fortune favours, we 
shall come across a number of 
loosely piled cones of earth, 
which, should they be situated 
upon a favourite tennis-court or 
cricket pitch, are likely to dam}) 
one’s ardour for the further 
study of natural history. 

These are the work of the 
mole, a creature some six or 
eight inches in length, and 
possessing very powerful fore 
feet armed with strong claws, 
which enable it to burrow 
through the earth with con- 
siderable speed and agility. Its 
fur is of the most beautiful tex- 
ture, and to the touch suggests 
plush ; whilst in colour it is 
usually of a greyish- brown. A 
very remarkable feature about 
its fur is that, no matter in what 
direction it is brushed, it does not 
become ruffled, so that during its 
excavations the creature’s coat 
does not become impregnated with loose 
earth that might happen to fall upon it. 
There is a popular belief, retained even at 
the present day, that moles have no eyes ; 
but this is quite a mistake, for if the fur 
on the sides of the head be parted, two 
minute but very bright eyes are easily 
discernible. In spite of the fact that no 


external ears are visible, yet, nevertheless, 
they are extremely quick of hearing, 
owing to the high development of the 
internal auditory organs. Moles are prob- 
ably one of the most voracious feeders of 
all animals, considering their size, and 
many score of worms and grubs arc devoured 
during a day to satisfy their needs. Thnt 
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Kingfisher’s Nest 

The tunnel to the nest is shown in section 


its large appetite is not merely the result 
of gluttony is clearly proved by the fact 
that if food is withheld for about ten 
hours the creature dies from starvation. 
They are great fighters, and frequently kill 
one another, the victor usually making a 
meal of its victim. In spite of their sub- 
terranean habits moles are quite capable 
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of swimming, and many instances are re- 
corded of their crossing streams. 

Although they have a wide distribution, 
being found as far afield as Japan, yet, 
curiously enough, they do not occur in 
Ireland. Some curious animals that assume 
a likeness to the mole, both in general ap- 
pearance and in their subterranean habits, 
are the mole-rats, of which our illustration 


depicts Zeeh’s mole-rat, a native of Northern 
Nigeria. 

These animals, however, differ from the 
true moles in a very important feature. 


Important 

Differences 


namely in possessing large 
and })rojecting incisor 
teeth, which are, in them- 


selves, sufficient to prove that the creatures 
belong to the rodent order, and not to the 
inseetivora, to which latter group the true 
moles belong. Furthermore, we find that 
the mole-rats fe(‘d upon roots and bulbs, 
instead of upon worms and insects. 

I heir burrows are of considerable length, 
and usually made at a depth of eighteen 
inches below the surface. Dr. J. Ander- 


son. in wTiting of the great mole-rat, states 
that their burrows may extend for a dis- 
tance of as much as forty yards. 

The borings leading to their food store 
are, however, usually of greater depth than 
the others, descending to as much as four 
feet, and at the bottom of which a supply 
of bulbs and roots is kept for future use. 
In colour Zech's mole-rat is mostly of a 
creamy white, and in measurement attains 
to a length of about six inches, whilst the 
eyes are so small as to be difficult to discern. 

Another group of animals that excavate 
burrow's in which they sj^end a great part 
of their time are the marmots. Of these 


the best known is the prairie-marmot, 
prairie-dog, or barking-squirrel, as it is 
variously called, a denizen of the plains 
east of the Rocky Mountains, where they 
congregate in immense numbers ; their 
burrows being knowm to be distributed 
over as much as two hundred acres of 


land, and spoken of as “ dog-towns.” 


These little animals are about twelve 
inches in length, exclusive of the tail, which 
adds some four or five inches to the total, 
and are of an extremely sociable disposition. 
Each burrow, which, by the way, does not 
communicate with that of any other in the 
neighbourhood, is the home of some ten 
or twelve inmates. The entrance to the 
burrow is surmounted by a cone-shaped 
mound, which not only serves as a point of 
vantage for an outlook station, but more 
important still, keeps the rains from 
flooding their homes. These mounds are 
usually about two feet in height, with a 
circumference of five or six feet. The 
marmots are very alert, and ever on the 
look out to guard against danger, and on 
the least sign of anything suspicious will 
quickly retire to their fastnesses. 

They feed principally upon the roots of 
grasses, and in the more northern }>arts of 
their habitat keep entirely to their burrows 
during the cold weather. The name of 

dog ” they receive is on account of the 
bark-like cry they utter when alarmed. 

Of th(‘ other species of marmots a familiar 
example is the alpine marmot, which is 
much larger than the foregoing species. It 
grows to a length of about twenty inches. 
Central Asia is the home of several other 
kinds, some of which are much a})preciated 
by the inliabitants as an item of their 
diet. 


Somewhat similar in appearance to the 
marmots are a group of animals known as 
sousliks, which they also 
resemble as regards habits, SousliRs 
although it is said that 
the latter vary their diet of roots and 
berries by partaking of mice, small birds 
and their eggs. 

Although one usually associates the 
squirrels as living a free and unfettered 
life amongst the trees, yet certain species, 
known as ground-squirrels or chipmunks, 
not only spend the greater part of their 
time upon the ground, but, furthermore, 
make their homes in a hole they have 
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excavated in the ground, or else in some 
suitable situation in the shelter of a stump 
of a tree. 

Probably the best known of these animals 
is the North American chipmunk, a tiny 
little creature only a few 
The North inches in length. Although 

^LTp^munR squirrel-like m ap- 

pearance, these animals 
differ from the true squirrels by having 
cheek-pouches, which serve them in good 
stead as receptacles for carrying their 
wunter store of food to its destination. 
They feed largely upon nuts and beech- 
mast, supplemented at times by a diet of 
the larvai of insects ; and owing to their 
being by no means of a hardy nature, they 
retire to their winter quarters as early as 
November, and do not come forth again 
until the more genial weather of March or 
April approaches. 

For their winter use the chipmunk 
collects together a great amount of food, 
and the naturalists, Audubon and Bachman, 
in their writings of this species, record that 
in a hole tenanted by four chipmunks the 
nest itself contained a gill of com, and that 
in the galleries leading from it wxre found 
about a quart of nuts, a peck of acorns, 
nearly two quarts of buckwheat, and a small 
amount of Indian corn and grass seeds. 

As there still remains to be mentioned 
certain birds and reptiles in connection 
with an underground existence, we must 
conclude our remarks on the subterranean- 
dwelling mammals by a brief mention of 
that remarkable looking creature, known 
as the viscacha, a heavily-built animal 
about two feet in length. 

Theii range extends from Buenos Ayres 
to the northern parts of Patagonia, where 
they live in families of some twenty or 
thirty individuals. The warrens arc known 
as “ viscachera,” and frequently extend 
over two hundred square feet of ground. 

The animals are entirely nocturnal in 
their habits, and feed upon grasses, roots, 
and other vegetable matter. 


Their burrows form a considerable source 
of danger to horsemen owing to their under- 
mining the ground, and consequently they 
are killed by man whenever the opportunity 
arises, whilst other foes that they have to 
contend against are the puma and the 
pampas-fox — or, as it is sometimes called, 
Azara’s dog. 

The viscachas have a curious habit of 
decorating the entrances around their 
burrows with all manner of materials, such 
as stones, old bones, thistle stalks, and 
other oh jets d'arL In reference to this 
trait it may be of interest to repeat the 
story told by Darwin of a gentleman 
who dropped his watch one night when 
out riding, but, returning the next morn- 
ing and carefully searching around the 
entrances of the viscacha’s burrows on the 
line of his route, was ultimately rewarded 
by finding it again. 

Other mammals could be mentioned in 
connection with their underground habits, 
did space permit, but we must pass on to 
the birds that make subterranean homes 
for themselves. The best known amongst 
these is possibly the pretty little burrowing 
owl, which only attains to a height of some 
nine inches when adult. Altliough these 
birds generally excavate the burrows on 
their own account, yet not . infrequently 
they billet themselves, unasked, in the 
homes of prairie-marmots and the viscachas ; 
and it is said that owing to the uncleanly 
habits of the birds, the latier animals are 
soon forced to leave their homes and take 
up fre^h quarters. 

Two other birds that make small burrows 


just inside the entrances of those of the 


viscacha arc the minerva 
— a bird somewhat like 
our wheatcar — and a kind 


The 

Kingfisher 


of swallow. Mention must also be made ol 


our British kingfisher, that excavates a long 
tunncl-like hole in a bank wherein to lay 
its eggs and rear a family , and of the 
sand-martin, whose habits in this respect 
are very similar. 
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Burrowing Snake 


Many kinds of reptiles also spend the 
greater part of their time under ground, 
and the sand-burrowing liabits of certain 


in the Burnett and Mary Rivers of Queens- 
land, but during the Secondary Epoch its 
habitat included Europe, India, North 
America, and South Africa. 

The African lung-fish has the curious 
habit of making a kind of nest, or cocoon, 
in the bed of a stream at the approach of the 
dry season, wherein it remains in a torpid 
condition until the return of the waters. 

During the period of inactivity, the fish 
breathes entirely by means of lungs, but 
at normal times it uses both lungs and 
gills. A short time ago, one of those fish 
arrived at the London Zoological Ciardens 
encased in a hard sun-baked clod of earth. 
This was placed in a tank of water, and in 
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African Lung Fish 


lizards is familiar to all. More remarkable spite of its long journey from Africa, the 
instances, however, are those of the burrow- fish quickly emerged from its retreat and 
ing snakes, that have the appearance of renewed its life as an aquatic creature, 
large worms rather tlian that ot snakes, 
and the curious horned frogs or Ceraio'phrys, 
that have the habit of burying their bodies 
in the earth with only the top of their head 
and eyes showing, in which position they 
remain motionless for hours on the look- 
out for their prey. 

The fish that resort to burrowing habits 
arc few in number but remarkable in 
habits and structure ; and of these the 
lung-fish represented by the African Pro- 
topterus^ the American Lepidosiren and the 
Australian Ceratodus arc familiar examples. 

The latter is at the present day only found 
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Electric Discharge Similar in Character to St. Elmo’s Fire 
This spark was photographed while travelling from the point of a wire to a copper disc 


St. Elmo’s Fire 

An Aerial Electrical Wonder that has Given Rise to Countless Superstitions 

By REGINALD C. FRY 


CRACKLING, fan-shaped flame, bril- 
liant and continuous in its lumin- 
osity, burning steadily high in the 
air on some lofty structure, was a thing of 
awe and dread to superstitious folk in the 
past years. Many have been the tales told 
of this weird-showing natural phenomenon, 
and countless th(‘ dread omens the hissing 
fire ot St. Elmo has given birth to in days 
when simple villagers — and other classes 
as well — sought to read the future from 
the signs of Nature’s workings. 


And certainly in some instances its 
appearance has been singular almost beyond 
belief. What could be more awesome, and 
to sui)crstitious beings, more full of dread 
import, than a whole army of infantrymen 
marching steadily, bent on their grim 
calling in the stillness of night, with rifles 
shouldered and bayonets fixed, and then 
suddenly for each man’s glittering bayonet 
point to blaze with this strange sizzling, 
atmospheric fire, so that, where a moment 
before marched an unseen armed force, 
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Sometimes at the masthead tapering: far above, at others at the spar-ends, the hissing and 
brilliant St. Elmo’s fire dances, the flames seeming to rise from the ship’s projecting points 
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Nature changed it in a second of time into 
a procession of soldiery bearing flaming 
torches. Like some long serpent, blazing 
with myriad lights in a galaxy of hissing 
fires, regiments have been known to march 
across wide, low^-lying jilains, while overhead 
the sombre masses of storm-cloud only 
served to heighten the dread sjiectaele of 
this w^onder of the atmosphere. Again, 
men’s finger-tips and their hair, and the 
maius of horses bestrode by them have 
been seen, time and again, to flare wdth the 
unearthly glow of St. Elmo's fire. 



ly Il'tllmm Htpe Hodgson 

Sailors Repairing Damage after a Storm 


The writer has often, wliile aboard 
ship in southern latitudes, when ominous 
thunder-clouds have darkened an angry 
sea, watched a black bulk of nimbus loom 
over the vessel’s masts blotting out the 
star-lit sky as a pal!. Then, sometimes at 
the masthead tapering far abov(‘, at others 
at the s])ar-en(ls, suddenly the hissing 
and brilliant St. Elmo’s fire w^onld dance, 
looking like flaming brushes to the w^onder- 
filkd crew below, the flames seeming to 
rise from the ship's jirojecting points. 

When one has seen this strange, uncanny- 
looking electrical discharge gleaming bril- 
liantly under a lowering, storm-swept sky, 
and accompanied by the sharply-sounding 


crackling noise, it is not to be wondered at 
that in the past superstitious seamen (and 
where will one find men so prone to 
supernatural beliefs as deep-water sailors ?) 
were w^ont to invoke the dancing light of 
St. Elmo’s fire as the visible sign of their 
patron saint’s presence and the promise of 
his guardianship during storms ; for it is to 
St. Elmo they look as their protector. 

Though sometimes observed at great 
elevations —in the snowy fastnesses of the 
Swiss Alps and above the rock-bound 
canyons of Colorado, for example — St. 

Elmo’s fire is mostly seen 
at low levels during the 
w inter months. It is fre- 
quently observed during 
and immediately after 
snowstorms. The colour 
and appearance of this 
strange atmospherical fire 
are found to differ enor- 
mously, in accordance 
with the nature of the 
electrical cloud hovering 
above the earthward and 
opposite pole of attrac- 
tion ; the jiredominat- 
ing colour of the flames 
being red in a positive 
and blue in a negative 
discharge. 

But however strange the display may 
seem its cause is simple. When a highly- 
chargt'd cloud of electricity, composed 
entirely of either positive or negative force, 
approaches a prominent pointed object in 
contact with earth, and therefore having 
])oth kinds of electricity within its body, 
all the energy of the opposite pole of 
magnetism is attracted to the cloud over- 
head, and the tw^o forces combine, not in 
a lightning flash, but continuously in a 
brilliant glow, just as, when a lightning 
conductor is working imperfectly, the tip 
of the rod is seen to be illumined with a 
perceptible halo. This hissing fire is 
Nature’s ‘‘ brush ” discharge. 
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Side-loading Torpedo Tube 


The Deadly Fish of War 

The Wonders of the Modem Torpedo 

By HORACE G. DAVIS 


T he deadly steel fish that brought 
into being the torpedo boats, and 
destroyers, now forming the spear- 
head of our Fleet, is one of the most sinister 
weapons that the brain of man ever con- 
ceived for the slaying of his fellows, and 
to-day the weapon has been so improved 
that the modern 21 -inch automobile torpedo 
can, for awhile, maintain a speed through 
the water equal to that of a fast railway 
train. 

In this country we use the Whitehead 
type, and in all modern craft, and in all 
the super-Dreadnoughts, the torpedo is 
21 inches in diameter, and has a bursting 
charge of approximately 250 lb. of wet 
gun-cotton. 

The method of construction is in the 
hands of several well-known and impor- 
tant firms, in addition to the Whitehead 


Company, and all the improvements that 
are added to these death-dealing machines 
from time to time are naturally very 
jealously-guarded secrets. 

For testing we have several “ rang(*s,” 
the most important being situated betw(‘(‘n 
the wild mountains of Scotland in tlic 
deep still waters of a loch, wJiieh is 7,000 
yards in length and has only been oj)ened 
for this purpose a few years. 

To give a simple description of the 
modern torpedo it is as well to commence 
by examining, firstly, the striker in the nose 
of the weapon : this is a steel pin which, 
on striking its victim, is forced in and 
ignites a charge of fulminate of mercury, 
which in turn explodes the gun-cotton in 
the war-head. This pin, right up to the 
time of firing, is fitted with a safety device, 
and even when this is removed there is a 
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further ingenious arrangement to safeguard 
the firing ship against premature explosion. 
This deviee consists of a miniature steel 
propeller which is screwed into a cut-thread 
in the striking pin. Imme- 
Devtce diatcly the weapon enters 
the water and commences 
to run away, the water forced against this 
miniature propeller causes it to revolve, and 
by so doing it automatically unscrews itself 
until it is revolving upon the smooth portion 
of the pin ; in this way the torpedo would 
not be able to explode if it accidentally 
struck floating wreckage in close proximity 
to the firing vessel. 

The war-head, the next object to be 
examined, is packed tight with square blocks 
of gun-cotton, and is made of steel, and 
is screwed on to the body of the projectile. 

We now come to the centre section 
which is the compressed-air- chamber. Con- 
tained in this “flask” is air, pumped in 
until it is compressed to 150 atmospheres, 
and from here the air is carried through 
pipes to the reducing valve, and then to 
the heater. This heater was first fitted in 
1907, and caused the torpedo, by adding 
100 per cent, to the pressure available, to 
advance its speed and add to its deadliness. 
The heater is quite a compact little device, 
takes up less than three inches of the length 
of the torpedo, and weighs little over 12 lb. 

Conveniently near the combustion cham- 
ber is placed the fuel pot. The oil fuel 
is led to this by a small pipe and projected 
under pressure through a nozzle into the 
chamber, where it mingles, after the starting 
valve has been opened, with the air passing 
through. When once lighted this mixture 
burns so long as air and fuel are supplied, 
so that the working of the little device is 
wholly automatic and prevents the engines 
freezing up when working in extremely 
cold weather. 

To give an illuminating example of what 
this improvement means it may be men- 
tioned that with experiments carried out in 
an 18-inch torpedo, the weapon was found 
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to be travelling — at a distance of 1,000 
yards from where it entered the water — at 
thirty-five knots when cold air was used, 
and at forty-three knots with heated 
atmosphere. At a range of 4,000 yards 
the cold - air torpedo was only able to 
proceed at about eighteen knots’ speed, 
yet the hot-air weapon at the same distance 
could still do thirty knots. 

Next, examining the engines, we find a 
small chamber fitted with the most delicate 
and beautiful little machines that ever 
delighted the eye of an engineer. They are 
started by a striker that is attached to the 
top of the projectile, and which, in turn, 
trips against a catch in the torpedo tube, 
so that the engines commence to work 
as the steel fish is forced into the sea. 
These machines drive the twin propellers 
attached to the stern and which revolve 
in opposite directions. The exhausted air, 
after being used by the engines, is 
forced out through the hollow propeller 
shaft and rises in a stream of bubbles that 
clearly indicate in calm weather the course 
of the weapon. To keep the projectile on 
its course, and attend to the steering, the 
gyroscope is brought into action, and this 
ingenious and intricate device will keep 
the torpedo dead true to its course even 
if it is temporarily turned by waves or 
currents. 

There are other devices crowded into 
the projectile, and one of the most im- 
portant of these sets the depth of the 
run, so that the torpedo can speed on its 
errand at any depth that the torpedo 
man requires. 

Having examined this instrument of 
death, costing £500 for the 18-inch weapon 
with a correspondingly 
higher price for the im- Launching 
proved 21 -inch projectile, Torpedo 

it is next necessary to examine the method 
of launching the torpedo from the ship. 
Two means are employed, viz. by com- 
pressed air in the larger vessels and the 
submarines, and by a small charge of gun- 
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IV.— In the Depths The Deadly Fish of War Artificial 

cotton in the torpedo boats, destroyers, and marksmen of the fleet are some of the 
small eruisers. All the launching tubes finest shots in the world. They have a 
m the battleships are placed well below competition and prize of their own that is 
the surface, so that it is impossible for the equivalent to the Gunlayers’ Tests, and, 
shell from the enemy to explode the torpedo needless to add, the rivalry is very keen, 
in its tube. In these torpedo “ flats,” far The torpedo tube is loaded by opening 
below the surface, are great immovable the breech and sliding in the lithe steel fish, 
tubes which with their fittings are, of Next the powder charge is put in a chamber 
course, douljle the weight of those mounted attached to the breech, and the electrical 
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One of the Deadliest of Modern Weapons 

A 21-inch Whitehead (“ Hardcastle ”) Torpedo being hoisted aboard a modern super-Dreadnought, which 
contains three such monsters, 2 submerged (broadside) and 1 submerged (stem). It is fired by hot air 

and fitted with gyrostats 

and in the dc'stroyers. The tor}>edo is circuits connected. The gunner sitting 
plaet'd in the tube, the breech closed, and astride the tube, by means of a handle and 
the tube floodetl. At the signal from above, spur-gearing, turns the tube on tlu^ turn- 
the torpedo, water and all, are forced out table, makes a rapid calculation (aided by 
by a fierce blast of compressed air. In the his sighting gear) of his speed and the speed 
destroyers the tube is placc'd on deck, and of the target, and pulls the trigger. This 
is, of course, in no way protected from the sounds very simple, but means a tremendous 
shells of the enemy, so that if by a lucky amount of study on the part of the clean- 
shot a projectile should strike a loaded tube, shaven, sturdy individual astride the tube, 
and explode the tor{)edo, there would be who incidentally during that training has 
a sudden and violent end to the career of cost his countrymen £300 on wages, etc. 
that torpedo craft. But let it be remembered that these torpedo 

But the risk is taken and the torpedo craft, in time of trouble, are called upon 
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to strike home when the nights are black 
and the rollers are washing the fo’c’stle ; 
a time when the enemy is but a blacker 
smudge against the heaving horizon. Then 
keen gunners will be on the alert behind 
anti-torpedo guns, and equally alert figures 
will work the searchlights, that at any 
moment may pick up the track of the 
attacking destroyer, and turn on a glare of 


maincd afloat. Moreover, it was note- 
worthy, that by making a series of ex- 
tremely successful raids upon the Russian 
Port Arthur fleet, the torpedoes did so 
much harm that this weapon may have 
been said to have turned the scale in 
favour of Japan from the very beginning, 
and, though in after battles it added little 
to the laurels it earned in the early days 



Torpedo Practice in Australian Waters 

The torpedo man knows that in the tube he has a projectile that, once fairly ** home,” will put the 

finest battleship afloat hors de combat 


light that temporarily blinds the torpedo 
people and makes good practice difficult. 

Nevertheless the torpedo man knows 
that in the tube upon which he sits he has 
a projectile that, once fairly “ home,” will 
put the finest battleship afloat hors de 
combat ; and further, there is the com- 
forting thought which the lessons learned 
even before the Great War clearly demon- 
strated, that the modern destroyer is not 
sent to Davy Jones’s locker by the first 
shell that splits open her frail skin. During 
the Russo-Japanese War, for instance, one 
Japanese destroyer was struck by over a 
score of Russian projectiles and still re- 
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of the Port Arthur fighting, nevertheless, 
after the desperate battle of Tsushima, 
the attacks of the Japanese flotillas caused 
several of the badly shattered Russian 
ships to surrender, and gave the remaining 
stalwarts the final blow that sent them 
and their brave crews to the bottom. 

In the Balkan War the torpedo again 
proved its power, and though the Bulgarians 
had but small and feeble torpedo craft 
compared with those of the great sea nations, 
they were able to get “ home ” a torpedo 
which so badly holed the Turkish cruiser 
Hamidiehy that she went into Constantinople 
with her bows under water and in a sinking 




THE DEADLY FISH OF WAR-SECTION OF TI 


The torpedo is discharged from a tube on the deck of a destroyer, just enough power being given to push the 1 
heated compressed air charged to a pressure of 1,500 lb to the square inch, and revolve two propellers in opp( 
comes into work and keeps the projectile true to her course and depth with wonderful accuracy 



Diatrii f'y G, It Davis 

EDO TRAVELLING AT THE SAME RATE AS A FAST TRAIN 



Drawn hy G. It. Davu 

40DERN HIGH-SPEED, LONG-RANGE TORPEDO 

:eel fish into the water. On its passage down the tube a catch sets in motion the engines, which are driven by 
irections. The torpedo man having previously set the depth at which the torpedo is to proceed, the gyroscope next 
rovision of a ** heater ” has recently made a remarkable difference to the range and speed of the torpedo 
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condition. Several critical weeks passed 
before she was again fit to go to sea. The 
Greek torpedo craft also successfully at- 
tacked one of Turkey’s oldest fighting 
ships, sending her to the bottom. In both 
these cases the attackers received no 
damage themselves. 

The data concerning the value of torpedo 
craft in naval war collected on these 
occasions wctc naturally of the greatest 
interf'st to all the Powers, more esjieeially 
to Great Britain and to Germany, which 
WTre so soon to test the theories arising 
therefrom on each other’s fleets. 

In Ciermany the torpedo is looked upon 
as a weapon just as deadly as tli(‘ gun, and 
accordingly the new Ger- 

The Torpedo a torpedoes carry an 

enormous bursting charge. 
Power and speed are sacrificed to give the 
weajion terrific smashing ability when it 
does get a fair hit. The (rcrman tor])edo 
craft are regarded as the lance-head of 
th(‘ Kaiser’s navy. 

Years will have passed after the con- 
clusion of {leaee between the belligerents 
of 1914 and subsequent years before all 
the naval problems arising therefrom are 
settled to the satisfaction of the experts. 

There is one drawback, common to all 
torpedoes, and that is if they miss tlieir 
mark they will career away until their 
valves open, and they sink with all their 
delicate and intricate machinery. 

But a few years ago an inventor at- 
tempted to remedy tlxis defect. lie had 
noticed that a torpedo, on entering the 
wash of a ship, had its nose temporarily 


forced off its course by the boiling sea, and 
again, in leaving the disturbed area the 
tail was turned in a like manner. Profit- 
ing by this experiment he invented a small 
device (weighing about 1 lb.) which causes 
the torpedo to lose control of the gyroscope 
on entering the wash of the attacked shij) 
just at the moment when its nose is vio- 
lently twisted out of its eourse ; this jambs 
the rudder so that the jirojectile, proceeding 
at forty miles an hour, continues to career 
round and round in a large circle until its 
energy is expended, and, if other ships arc 
following the attacked vessel, it is highly 
probable tliat one of them would receive 
the deadly nose against her side. 

The battleship on her jiart has only 
her speed, the adroitness and aim of her 
gunners behind her 4- inch 
and G-ineh anti-torj^edo 
weapons, and the fickle 
god, Luck, to protect her against her 
mosquito attackers. It is true that sh(‘ is 
provided with steel nets that are attached 
to long booms fixed to her sides and slung 
out to form a screen around luT. This is 
only effective when tlie vessel is at anchor, 
for the simple reason that, when steaming, 
tJie nets are swept towards the surface, and 
the vulnerable lower hull still remains un- 
protected, and a torpedo, even if it did 
not sink a modern super-Dreadnought, 
nevertlu'less would be quite certain to 
give her a bad shaking and perhaps throw 
her machinery out of alignment, and })ut 
a vast and valuable fighting unit tempor- 
arily out of action at a time when her 
services were urgently required. 
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The Physician of the Soil 

A Pinch of Earth as a Battlefield 


By N. F. 

S IR ALMROTII WRIGHT, our fore- 
most bacteriologist, has told us that 
in the future the sick and ailing man 
will be asked by his doctor, “ Wliat is your 
microbe ? ” The time will come when the 
powers that be, concerned for the food 
supply of the world, will appoint physicians 
for the soil. These, con- 
fronted by fields, sterile 
or of declining fertility, 
will ask the farmer, 

“ What arc your bacte- 
ria ? ” The greatest hive 
of industry in the entire 
universe is a pinch of 
cultivated soil, but it is 
also the most terrific 
battleground. There is 
magic unthinkable in a 
grain of earth. Tiny 
though it is, it contains 
normally 100,000 micro- 
organisms, committed by 
destiny to the service of 
man. Such a grain, pol- 
luted, may comprise over 
7,000,000 b a c t e r i a — 

Greater London’s popu- 
lation in one grain of soil. 

But that minute speck 
of earth is a battlefield, 
grim and sanguinary. It 
is the meeting-place of 
the first of husbandmen 
— and their foes. The 
bulk of the bacteria in 
the soil are the benign- 
ant servants of man, 
fixing the atmospheric 
nitrogen upon which all 
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vegetation feeds ; opposed to them are cer- 
tain mysterious organisms which, in this 
limited world, roam free and unfettered, 
seeking whom they may devour. They 
slay and batten u})on the benevolent bac- 
teria ; the struggle for existence in one 
grain of soil is as fierce and angry as that 
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between the warring races of mankind, and 
the results are similar. As the triumphs 
of barbarism rendered Europe of old waste 
and ruin, so that the wild boar roamed 
where Rome, mistress of the world, had 
built her cities and dedicated scats to 
learning, so the conquest of man’s friendly 
allies in this grain of soil is followed by 
conditions in which the soils grows sick 
and sterile, and can no longer produce 
fruits for the service of humanity. The 
analogy may seem strained, but the fact 
is indisputable. 

Elaborate investiga- 
tions at the world-famous 
Hothamstead A g r i c u 1- 
tural Experimental 
Station show that the 
fecundity of the land de- 
pends u[)on the issue of 
the battle b(‘tween be- 
nc'volent bacteria and 
malignant. The contest 
is continuous in our fields 
and gardens, but it ex- 
ists in its intens(*sl form 
under artificial conditions 
in our greenhouses. All 
our tomatoes, cucumbers, 
grapes, nu‘lons, the bulk 
of our peaches, necta- 
rines, and apricots ; all 
our winter flower s — 
chrysanthemums, tulips, 
lilies, ferns, and early 
strawberries at thirty 
shillings per pound — arc 
grown under glass, and the industry repre- 
sents almost inerediblc capital. One grower 
alone produces a million to two million tulips 
a year for Covent Garden. Now in the un- 
natural winter heat of the glasshouses, bac- 
terial life multiplies enormously, and it is 
found that the malignant forms wax strong 
and numerous beyond computation at the 
expense of the benevolent, with the result 
that one crop of cucumbers, for example, 
completely exhausts the soil in which they 


are grown. The soil has to be thrown away 
at the end of the year as useless, sterile as 
the sands of the Sahara. To obtain new 
soil in the great nursery area around London 
is an increasingly pressing problem. 

But now the soil-doctor makes his ap- 
pearance, and treats the earth as the 
physician tri^ats his human patient, or 
as the great steel manufacturer treats his 
ores. The latter purifies his steel of an 
unknown quantity of carbon, then puts 
back a known quantity. The soil doctor 
may do pretty much the 
same thing. It has been 
discovered at Rotham- 
stead that by a sterilis- 
ing j)roeess old soil may 
be rendered fertile as 
new. This is accom- 
plished in one of several 
The specialist uses 
chloroform or toluolc, or 
calcium sulphide, phenol, 
jietrol, or other agencies. 
Or he puts his soil in an 
iron retort and bakes it, 
or forces steam through 
it, so that its tempera- 
ture is raised to boiling 
point. The effect is to 
destroy the deleterious 
bacteria and leave the 
serviceable free to mul- 
tiply, It is not clear 
whether any of the be- 
nevolent survive the 
sterilising process, or 
whether the new stock arises from their 
surviving spores, or whether the sterilised 
soil, on being released from its ordeal, is 
colonised afresh. 

But there is no uncertainty as to the 
effect. Exhausted soil proves, after treat- 
ment, more fertile than soil of the best 
kind which has not been treated. Soil, 
thrown away as valueless, becomes, like the 
dumpJieap^of the Tadium-yielding mines 

Ai^lJ^ ^d C£rnwall, precious as gold* 
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A Fifty-Guinea Daffodil 

By the expenditure oi extraordinary pains 
and ingenuity, flowers, like soil, can be 
changed in character. Bulbs of the pure 
white variety here shown (developed from 
the ordinary coloured variety) have sold 
for fifty guineas each 









